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EXPERIMENTAL 


PHILOSOPHY) 
In Three Books : 


Containing 
Microfcopical, 
New Experiments °5 Mercurial, 
Magnetical. 
With fome Deduétions, and Probable Hypothe/es, raifed from 
them, in Avouchment and IIluftration of the now famous. 
Atomical Elypothefs. 


By HENRY POWER, Dr. of Phyfick. 


~ 


Perfpicillum ( Microfcopicum fcilices) (¢ vidiffet Democritus, exiluiffet fortd; @ 
modum videndi Aiomum (quam illeinvifibilem omnind affirmavit) inventum fuilfe pu- 
rdffez, Fr. Verulam. lib. 2. Novi Organi; fect. 39. 


Hine igituf facillime intelligere poffumus, quan ftulie, quam inaniter fefe venditat hu- 
mana fapientia, quove ferantur noftra Ingenia, ni(i velba ratione, experientiaque ( {cieniia- 


rum omninm magifira) nitantuy e& opinionis falebras accurate vitent. Muffet. De Infea. . 


cap. 19. pag. 11$§- 
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Printed by T. Roycrofs, for Foha Martin, and fames Alleftry; 
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The Preface to the Ingenious 
RoE A DER: 


BToptrical Glafes ( which are 


vw 
\ 


gece Now wrought up tothat height 
and curiofity we fee) are but a Mo- 
dern Invention: Antiquity gives ws 
not the leaft hint thereof, neither do 
their Records furnifh us with any 
thing that does Antedate our late 
difcoveries of the Telefcope, or 
Microfcope. The want of which 


42 incom- 


ry he Pretacem: a. 
incomparable Artificemade them not 
onely erre in their fond Ceeleftial Ffy-— 
pothefis, and Cryftalline wheel-work 
of the Heavens above ws, but alfo in 
their nearer Obfervations of the mi- 
nute Bodies and fmalleft-fort of Crea- 
tures about us, which have been by 
them but fleightly and perfunctori- 
ly defcribed, as being the difregard- 
ed pieces and buflement of the Cre- 
ation; when (alas!) thofe fons of 
Senfe were not able to fee how cu- 
riou|ly the minuteft things of the 
world.are wrought , and with what 
eminent fronatures of Drvine Provi- 
dence they were.inrich'd and embel- 
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The Preface. 
lifh'd, without eur Dioptrical afsi- 
flance. Neither do I think that the 
Aged world ftands now in need of 
Spectacles, more than it did in its 
primitive Strength and Lujtre: for 
howoever though the faculties of the 
foul of our Primitive father Adam 
might bemore quick {x per(picacious 
in Apprehenjion , than thofe of our 
lapled felves; yet certainly the Con- 
ftitution of Adam's Organs was not 
divers from ours , nor diferent from 
thofe of his Fallen Self, fo that he 
could never difcern thofe diftant, or 
minute objects by Natural Vifton, as 
we do by the Artificial advantages of 
the 


The Preface. 

the'T elefcope and Microfcope. 
So that certainly the fecondary Pla- 
nets of Saturn and Yupicer and 
bis Anfulary appearances, the Ma- 
cule Solis, and Lunations of the — 
inferiour Planets, were as obfeure | 
to him asunknown to his Pofteritys, 
onely what hemight ingenioufly ghefs 
at by the Analogie of thingsin Na- 
ture, and fome other advantageous 

Cireumftances. ‘ 
And asthoferemote objects were be- 
yond the reach of his natural Opticks, 
fo doubtle(s the Minute Atoms and 
— Particles of matter, were as unknown 
to bim,as.they are yet unfeen by ws: for 
 er~ 
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The Preface. 

certainly both bisand our Eyes were 
framed by providence in Analogie to 
the reft of our fenfes,and as might 
beft manage this particular Engine 
we callthe Body,and beft agree with 
the place of our habitation (the earth 
and elements we were to converfe 
with) and not to be critical [pecta- 
tors, furveyors,and adequate judges 
of the immenfe Univere : and there- 
fore it hath often feem'd to me beyond 
anordinary probability,and fomthing 
more than fancy ( how paradoxical 
foever the conjecture may feem ) to 
think, that the leaft Bodies we are 
able to fee with our naked eyes, are 

b but 


2 


The Preface. 
but middle proportionals (as ut were) 
‘twixt the greateft and {malleft Bo- 
dies in nature, whichtwo Extremes 
~ be equally beyond the reach of bu- 
mane {enfation: For as on the one fide 
they are but narrow fouls, and not 
worthy the name of Philofophers,that 
think: any Body can be too great 
or too too vaft in its dimenfions ; 
fo likewife, are they as inappre- 
henfive , and of the famelitter with 
the former, that on the other fide 
think the particles of Matter may be 
too little,and that nature is ftinted at 
an Atom, and muft have a nonul-— 


tra of her fubdivifions.. 


Such 
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The Preface. 

Such, am {ure,our Modern En- 
gine (the Microfcope) wil ocular- 
ly evince and unlearn them their opi- 
nions again ; for herein you may fee 
what a fubtil divider of matter Na- 
ture 8; herein we can {ee what the 
illuftrions wits of the Atomical and 
Corpufcularian Philofopbers durft 
but imagine, even the very Atoms 
and their reputed Indivifibles and 
leaft realities of Matter, nay the cu- 
riows Mechani{m and organical Con 
trivance of thofe Minute Animals, 
with their diftinét parts,colour figure 
and motion, whofe whole bulk were 
to them almoft invifthle : fo that 
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The Preface. 
mere Ariftotle now alive, he might 
write a new Hiftory of Animals 5 for 
the firft Tome of Zoography w 
fill wanting, the Naturalifts bitber- 
to baving onely de[cribed unto us the 
larger and more voluminous fort of 
Animals, as Bulls, Bears, Lygers, 
— &c. whilft they have regardlefly 
pafs'd by the Infectile Automata, 
(thole Living-exiguities ) with only 


a bare mention of their names,where- 


asin thefe prety Engines (by an In- 

comparable Stenography of Pro- 

vidence,) are lodved all the perfecit- 

ons of the largeft Animals; they bave 

the fame organs of body, multiplicity 
0 


The Preface. 
of parts, variety of motions, atverfity 
of figures,feverality of functions with 
thole of the largeft fize: and that 
which augments the miracle, is, that 
all the(e in (o narrow a room neither 


interfere nor impede. one another in 


their operations. W ho therefore with 


the Learned” Doctor , admires not* >: yf 
Regiomontanus his Fly beyond seis. 


M 


his Eagle, and wonders not more at 


the operation of two fouls in thofe mis 
ute bodies,than but one tn the trunk: 


of a Cedar? Ruder heads ftand amar 


zed at thole prodigious and Colofean 


pieces of Nature, as Whales, Ele- 


phants,and Dromedaries;but in.thefe 
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_ The Preface. 

narrow Engines there 1 more curious 
Mathematicks , and the Archite- 
ure of thefe little Fabricks more 
neatly fet forth the wifdom of their 
Maker. 3 

Now as Matter may be great or 
little, yet never (rink, by {ubdtutfeon 


into nothing;{0,gs it not probable,that 


Motion al{o may be indefinitely{wift 


or flow ,and yet never come to a qui- 


e(cency?and foconfequently there can — 


be no reft in Nature,morethan aVa- 


—_ cuity in Matter. The following Ob- 


fervations feem to make out, that the 

Minute particles of moft (if not all 

Bodies are conftantly in fome kind 
| of 
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The Preface. 
of motion, and that motion may be 
both invifibly and unintelligibly 
flow, as well as (wift, and probably is 
as unleparable an attribute | to Bo- 


dies, as well as Extenfion is. 
‘And indeca,if rhe ver "y nature of 


 fiuidlity confift in the Inteftine motion 


of the parts of that Bodycall'd fluid, 
as Des-Cartes happily fuppofed, 
and M*" Boyle has more happily: 
demonjtrated’, Why may we. not be 
bold bothto think,and {ay,that there: 
is no (ich thing in the World as\an 
abfolute quiefcence ? for 1. the great> 
eft part of the Worldviz.the ethe- 
rial Me edinm (wherein all the Stars: 
and 


The Preface. 
and Planets do [wim)is now confe(sa 
a by all to be fluid, and fo,confequently, 
' in a Perpetual Motion. 2. All the 


aa 

4 | fixed lights of Heaven are generally 

ia. concluded to be pure Fire,and focon- 

‘a (equently fluid alfo, and then (ubcon- 

yt fequentially in motion alfo , not to 

; mention the dinetical Rotations of 
( their whole Bodies, which every one 
| __ #8fuppofed to have,aswel as our Sun: 


1 and as for the Opace and Planetary 
| i Bodies of the Univer{e, they are all 
a porous, and the etherial Matter is 


ae continually reaming through them, 
Mm their internal fire and heat conftantly 
- — fubliming Atoms out of them, the 
Magne- 
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The Preface. 


Magnetical Atoms continually play- 
ing about them: Not to mention alfo 
their dinetical Motions about their 
own Axes,and circumrevolutions a= 
bout their central Suns : fotbat,Is it 
not] fay,more than probable,that reft 
and guie[cency is ameer Peripateti- 
cal Notion,and thatthe {upreme Be- 
ing (who is Adfivity it felf) never 
made any thing inactive or utterly 
devoid of Motion £ 
Hence wil unavoidable follow [ome 
other Principles of tbe ever-to-be-ad- 
mired Les-Cartes : 
1. [hat as Matter # made greater 
or le(s, by addition or {ubduétion of 
, parts, 
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The Preface. 
parts, [01s Motion made fwifter or - 
flower by addition given to the Mo- 


“vent,byother contiguous Bodies more 


(wiftly moving, or by {ubduction of ut 
by Bodies (lowlier moved. 
2. Astheparts of Matter can be 
tnansfer'd from one Body to another, 
and as long as they remain wnited, 
would remain [0 for ever : fo Motion 
may be tranflated. from one Body to 
another; but when itis not transfer, 
it would remain inthatbody for ever. 
But thefe fublime Speculations I 
fhall with more confidence treat of in 
another place ; the Speculation of 


Motion, and its Origin, being, as ee 


CON- 


The Preface. 
conceive, one of the obfcureft things 
in Nature. 

And therfore at prefent we fhalkeep 
within the compa|s of the Micro- 
fcope, and look at nothing further 
than what we can difcover therein : 
The knowledge of Man ¢ faith the 
learvd Verulam ) hath hitherto 
been determin d by the view or fight, 
(a that what/oever is invifzbie, either 
inve(pect of the finene/s of the Body 
it (elf, or the {imalne/s of tbe parts,or 
of the (ubtilty of its motion, is little 
enquired ; and yet thefe be the things 
that govern Nature principally: How 
much therefore are we oblig’d to mho- 
; C2 dern 
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~The Preface. | 
dern Induftry, that of late hath aif- 
cover'd this advantageous Artifice of 
Glafes,and furnifh'd our necefsities 
with (uch artificial Eys,that now net- 
ther the finene[s of the Body, nor the 
fmalne(s of the parts, nor the [ubtilty 
of its motion,can fecure them from our 
- difcovery ? Andindeed,if the Diop- 
tricks further prevail, and that dar- 
ling Art could but perform what the 
" Theorifts in Conical [ections demon- 
firate, we might hope, ere long, tofee 
the Magnetical Effiuviums of the 
Loadftone, the Solary Atoms oflight — 
cor ghobuli etherei of therenown- 
ed Des-Cartes) the [pring y partt- 


cles 


The Preface. 


cles of Air,the conftant and tumultu- 
ary motion of the Atoms of all fluid 
Bodies, and thofe infinite, injenfible 
Cor pu/clescwhichdaily produce thole 
prodigious (though common ) effects 
among lt uss) And though thefe op es 
be vaftly hyperbolical, yet who can 
tel how far Mechanical Induftrymay 
prevail; for the proce/s of Art isinde- 
finite, and who can fet anon-ultra 
to her endevours® Lam [ure,if we: 
look, backwards at what the Diop- 
triks hath already perform d;wecan- 
not but conclude fuch F roonolticks. 
to be within the circle of pofsibilities, 
and perhaps not out of the reach of 


ft UlHe- 
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The Preface. 


| 

| fiturity to exhibit: however this Tam 
i fure of, That without fome fuch Me- 
chanical afsiftance, our beft Philofo- 
phers will but prove empty Comjecdu- 
ralifts, and their profoundeft Specu- 
i lations herein,but glo[s-d outfideF al- 
lacies; like our Stage-[cenes, or Per- 
(pectives that fhew things inwards, 
' when they are but [uperfictal pain- 

lh tings. 
For, to conclude with that doubly 
ck Honourable (both for bis parts and 
1) oye Parentage ) M* Boyle, When a 
1 RSEt Writer, faith be, acquatats me onely 
} | | 28° with hisown thoughts or conjectures, 
mi without inriching his difcourfe with 


any 


omy ty 


The Preface. 


any real Experiment or Oblérvation, 
if he be miftaken t in bis Katiotinati- 
on, I amin fome danger of erring with 
him, and at leaft am tke to lofe. my 
time, without receiving any valuable 
compenfation for fo great a lofs : But 
if a Writer endevours, by delivering 
new and real Obfervations or Expe- 
riments, to credit bis Opinions, the 


Cafe is much otherwayes 5 for,let his 


Opinions be never fo falfe (bis Ex- 
periments being true) I am not ob- 
 ligd to believe the former, and am 
left at my liberty to benefit my elf by 
the latter: And though he have er- 
roneou/ly ake ucFed upon his Ex- 


peri- 


The Preface. 
periments, yet the F oundation being 
folid, a more wary Builder may be 
very much further'd by it, in the ere- 
ion of a more judicious and conf- 
lent F abrick, 


Henry POWER. 


From New-Hiall, 
near Hallifax, 


1. Aug. 1661. 
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OpsERVATIONS 


OxpsEeRVAT. I. 
Of the Flea. 


YT feems as big as a little Prawn or 
> Shrimp, witha fmall head, but init 
two fair eyes globular an id promis 
nent of the circumference of a {pan- 
gle ;in the midft of which you might 
(through the diaphanous Cornea ) 
3 7 fee a round blackifh fpot, which ts 
he pupil or apple of the eye, befet round with a green- 
ifh gliftering circle, whichis the Iris, (as vibriflant and 
glori ous asa Cats eye) moft admirable to behold. 
How critical is Nature inall her works! that to fo 


| {malland contemptible an Animal bath given fuch an 
B exqui ifite 


Microfcopical Obfervations. | 
exquifite fabrick of the eye,. even to the diftin@tion of 
parts. | 
Had our famous Muffet but feen them, he would not 
have {poke fo doubtfully as he did: Oewlos ( faith he, 
{peaking of Flea’s.) habere, verifimile eft, tum quod [uos 
_ eliguntrecefixs, tim quod appetente luce fe [whducunt. He 
has alfoa very long neck, jemmar’d like the tail of a 
Lobftar, which he could nimbly move any way ; his 
head, body, and limbs alfo, beallof blackifh armour- 
work, fhining and polifhed with jemmar's, moft excel- 
lently contrived forthe nimble motion of all the parts: 
nature having armed him thus. Cap-a-pe like-a Curiazier 
in warr, that he might noe be hurt by the great leaps he 
takes; to which purpofe alfo he hath fo excellent an 
eye, the better to look before he leap: to which add 
this advantageous contrivance of the joynts of his hin- 
derlegs which bend backwards towards his belly, and 
the Enees or flexure of his fore-legs forwards (as in 
moft quadrupeds ) that -he might thereby take a better - 
rife when he leaps. His feet are flit into claws or talons, 
that he might the better ftick to what he lights upon: he 
hath alfo two pointers before which grow out of the 
forehead, by which he tryes and feels all obje&s, whe- 
ther they be edible orno. His neck, body,and limbs are 
alfo all befet with hairs and briftles, like fo many Turn- 
pikes, as if bis armour was palyfado'd about by them. 
At his fnout is fixed a Probofcis, or hollow trunk or 
probe, by whiclrhe both punches the skin, and fucks the 
blood through it, leaving that central {pot in the middie 
of the Flea-biting, wliere the probe entred, 
One would wonder at the great ftrength lodgedin fa 
{mall a Receptacle, and that he is not able onely-to car- 
ry his whole armour about him, but will frisk and curvet 


fo 


Microfcopical Obfervations. 


fo nimbly with it: Stick a large brafs pin through his 
tay! and he will readily drag it away. Lhave feen a chain 
of gold(at Trede/cants famous reconditory of Novelties) 
of three hundred links, though not aboye aninch long, 
both-faftned to, and drawn away byaFlea. Such a like 
one it feemsas our Muffet tells that one Agarcus an Enge 


lifo-manmade. Nay hear whathe faith further, Aecepe- Muffer: 
mus item a fide digms, Pultcem fie Catena alligatum, Currum ees 
11,116. 2 


aureum perfeéte fuis numerts abfolutum, nullo negetia traxiffe, 
id quod & Artificis endufirtam & fuas ipfius vires multtm com- 
mendat : Yea, we have heard itcredibly reported, faith 
he, thata Flea hath not onely drawn a gold Chain, but a 
golden Charriot alfo with all its harnefs and accoutre- 
ments fixed to it, which did excellently fet forth the Ar- 
tifice of the Maker, and Strength of the Drawer; fo 
great is the mechanick power which Providence has 
immur'd within thefe living walls of Jet. 


Ospservat. II. 
The Bee. 


He eye of a Bee is of a protuberant oval figure, 

black and all foraminulous, drill’d full of innumera- 
ble holes like a Grater or Thimble; and,which is more 
wonderful, we could plainly fee, that the holes were all 
of a fquare figure like an honey-comb, and {tuck full of 
{mall hairs (like the poresin our skin ) and which ( by 
blowing upon) you might fee waft to and fro ; all which 
neat particularities were more palpably difcovered in the 
eye of a great Humble-Bee. Now thefe holes were not 
abfolute perforations, but onely dimples in their crufta- 
Ba ceous 


Cap.28. 


Microfcopical Objervations. 
céous Tunica Cornea s which itfeemsis fullof little pic. 
holes, like the cap of athimble: for we cutt out the eye 
in alarge Humble-Bee and Crecket, and bared the fhell 
or horney coat of the eye; and Jaying either the convex 
or concave fide upwards(upon the objec plate )I could 
cafily perceive the little holes or dimples formerly men- 
tioned. So that, by the favour of our Micro/cope, Ihave 
feen more in one hour then that famous Bee-mafter 
Ariflomachus did in his fifty years contemplation of 
thofeLaborious Infecs. 

If youdiyide the Bee (or Humble-Bee efpecially ). 
near the neck, you fhall, without help of the glaffe, fee 
the heart beat moft lively, which isa white pulfing vefi- 
cle. The ftings in all Bees are hollow and tubulous (like: 
a Shoomaker’s-punch) fo that when they prick the flefh, 
they do alfo, through that channel, transfufe the poyfon 
intoit: For if you takea Bee, Wafp, or Humble-Bee 
efpecially, and gently fqueeze hertayl, fo that you may 
fee the fting, you fhall perceive adrop of diaphanous 
liquor at the very end of it, which if you wipe off, you~ 
fhall diftin@tly fee it renewed again,that humour pafling 
down the Cavity into the end thereof. Butif you would 
fee their Common wealth, Laws, Cuftoms, Military 
Difcipline, and their skillin Tadticks and Architecture, 
then read our Englifh Basler, an experimental and nat. 
Theoretical writer on that fubject. 


Opservat. IIT: 
The Common Fly, - 
T isavery pleafant Infect to behold: her body is as 


it were from head to tay! ftudded with filver and black” 
Armour, 


Microfcopical. Objervations. 
Armour, ftuck all over with great black Briftles, like 
Porcupine quills, fet all in parallel order, with their ends 
pointing all towards the tayl; her wings look like a Sea- 
tan with black thick ribs or ‘fibers, difpersd and 
branch’d through them,which are webb'd between with 
a thin membrane or film, like a flice of Mafcovy-glaffe : 
She hath.a fmall head which fhe can move or turn any 
way: She hath fix legs,but goes onely but upon fours the 
two foremoft fhe makes ufe of inftead of hands, with 
which you may often fee her wipe her mouth and nofe, 
and take up any thing toeat, The other four legs are 
cloven and arin’d with little clea’s or tallons(like a Cata- 
mount) by which fhe layes hold on the rugofities and 
afperities of all bodies fhe walks over, even tothe fup- 
portance of her felf, though with her back downwards 
and perpendicularly invers'd to the Horizon. To whicl 
purpofe alfo the wifdom of Nature hath endued her 
with another fingular Artifice, and thatis a fuzzy kinde 
of fubftance like little fponges, with which fhe hath 
tined the foles of her feet, which fubftance is always re- 


Ay 


an) 


leated with a whitifh vifcous liquor, which fhe can a 
pleafure fqueeze out, and fo fodder and be-glew her fel 
co the plain fhe walks on, which otherways her gravit} 
would hinder (were it not for this contrivance) efpecial- 
ly when fhe walks in thofe inverted pofitions. 

But of all things her eyes are moft remarkable, being 


exceeding largé, ovally protuberant and moft neatly. 


dimpled with innumeralale little cavities like a {mall gra- 
ter or thimble,through which feemiig perforations you 
may fee afaint reddifh colour (which is the blood in the 
éyes, for if you pricka’pin through the eye, you fhall 
finde more blood there.thea in all the reft of her body.) 
The like foraininulous perforations or trelliced eyes are 
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Microfcopical Obfervations. 


‘in all Flyes,more confpicuoufly in Carnivorous or Flefh- 
Flyes, in the Stercorary or Yellow Flyes that feed upon 
Cow-dung: The like eyes I have alfo found in divers 


other Infects , as the Shepherd-flye or Spinfter-flye , 


which Atuffec calls Opiliongm Mu/cam ; alfo in Cantha- 
rides or French.Flyes ; alfo inall forts of Scarabees, 
black and {potted ; alfo in all forts of Moth-flyes,called 
by Muffet, Phalene-papiliones ; alfo in the May-Fly, But- 
ter-flyes, Scorpion-tail'd-fly, Twinges, and Harwigs ; 
moft clearly in the floe-black eye of the Crecket,and in 
the large eye of the Dragon-fly or Adderbolt. Many 
more obfervables there are in Common Flyes, as their 
‘Vivacity; for, when they appear defperate and quite for- 
faken of their forms, by virtue of the Sun or warm afhes 
they willbe revoked into life, and perform its fun@tions 
again, 

ord Demitzan thus bufied himfelf in the Contemplati- 
on of this Animal,ithad been an employment, not fome- 


Muffet, times unworthy of Ce/ar, For, to conclude with Aduffer ; 
lib.de In- Det.verd virtutem quam valide animalcula ifta, parim fane 


fetkss, 


valida, demonfirant? Contemplare enim vel minimum mufci- 


C4P.12. Jsonem, 8 quomedotn Tantillo Corpore,pedes, alas,oculos, pro- 


mufcidem, altaque membra, omut filo minora, concinné adapta- 


wit Altiffimas, eaiffere } 


OssEervaT. LY. 
Tbe Gray, or Horfe-Fly. 


He: eye is an incomparable pleafant fpectacle : ‘tis 
of afemifphzroidal figure; black and waved, or 
rather indented all over with a pure Emerauld-green, fo 
that 


Microfcopical Obfervations. 
that it looks like green filk Irith-fticch, drawn upon a 
black ground, andalllatticed or chequered with dim- 
ples like Common Flyes, which makes the Indentures 
look more pleafantly : Her body looks like filverin 
froft-work, onely fring’d all over with white filk : Her 
legs all joynted and knotted like the plant eall'd Equ:- 
fetum or Horfe-tay], and all hairy and flit at the ends into 
‘two toes, both which are lined with two white {ponges 
or fuzballs.as.is pre-obferv'd in Common Flyes. After 
her head is cut off, you fhall moft fairly fee (juft at the 
fetting on of herneck ) a pulfing particle ( which cer- 
tainly is the heart ) to beat for half'an hour moft or- 
derly and neatly through the skin, 


OBsSERVAT. V: 


The Buiter-F ly. 


His Animal might well deferve our Obfervation 
without the affiftance of a Mucrofcope 5 for who 

does not admire the variegated diverfity of colours in 
her expanfed wings? which do not onely out-vye the 
Peacock in all his pride, but does as far out-go the 
ftripd bravery of the Tulip, as that did So/omon in all his 
glory: But view themin the Mzcro/eope, aud you may fee 
the very ftreaks of the Coeleftial pencil that drew them: 
For the wings of the Butterfly feem ike a great plume 
of feathers, with a olyftering {plendour exceeding plea. 
fant to behold, efpecially if the wings be ftrip'd with 
feveral colours: yeathat fmall mealand duft of their 
wings (which fticksto your fingers when you catch 
them ) is all {mall little feathers, which grow an of 
their 
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Microfcopical Obfer vations. 
their wings; and you may plainly fee the twills by which 
they ftick to the wings, and the holes in the wings, out 
of which they were pluck'd. Nature having imp‘d her 
wings (for her better flight) with thofe plumeous ex. - 
crefcences; which fhews how vaftly * they were mifta- 
ken, that held this mealy duft to be an exudation of 
atoms out of their wings. 

Her eye is large and globular (but fomewhat flattifl) 
white like Alablafter, diced orbef{peck’d here and there 
with black fpots (like checker'd Marble)all foraminous, 
both the white and black parts of it. Imean in a white 
Butterfly, for ina red-wing’d Butterfly, her eye is all 
black and full of perforations as in a Common Ely. 

The Probe ( which you {ee lyes in her mouth in fpiral 
contorfions, wound up like a {pring, or like the twining 
tendrils of the Vine, and which you may with a pin 
draw out to its full length) feems to be hollow, and fup- 
plies the office both of Mouth and Tongue: for you 
{hall fee it ( if cutt outand laid onthe objeé-plate) to 
winde and coylit felfup like a Spring, and then open a- 
gain along time together, and to have a tranfpa- 


‘rent kinde of hollowneffe quite throughout. Nature © 


haying made it of aconfiderable length ( when extend- 
ed) that fhe might reach her nourifament, elfe the 
length of her legs would hinder the ftooping of her 
head : She hath alfo fitted it with that fpiral or cochleary 
contrivance, that fo being drawn up into an Helix, and 
retracted into the mouth, it might be no hinderance to 
her flight. " 


OBSERVAT. 
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OpsERvVAT. VI. 
A Louje. 


Que appears the bigneffe of a large Crecket, the body 

\diaphanous and tran{parent, with three legs on either 
fide, and two horns inthe fnout, all tranfparent and of 
Gauntlet-work,having here and there hairs and briftles s 
her feet likewife are flitinto toes. Her two eyes were 
like two black beads, gogled and protuberant, ftanding 
fomewhat backwards on the fide of her head behind 
her horns: Sheis blackifh about the fhoulders ; if fhe be 
laid on her back, you may perceive her body to be of 
Efcallop'd protuberances, diaphanous alfo, very hand= 
fometo behold. In this fupine pofition of hers, there 
are two bloody darkifh {pots difcernable, the greater in 
the midft of her body, and the leffer towards her tayl. 
In the Centre of the middle {pot there isa white Film 
or Bladder, which continually contraéts and dilates its 
felf upwards and downwards from the head towards 
the tayl5 and alwayes after every pulfe of this white 
particle or veficle, then followes the pulfe of the great 
dark bloody fpot, inwhich, or over which, the veficle 
feems to fwim. This we obfery’d two or three hours to- 
gether, as long as the Loufe lived ; and this motion of 
Syftole and Diaffole is moft palpably feen, when the 
Loufe grows feeble and weak. I prick’d the whire 
veficle with a {mall needle and let out a little drop of 
blood; and then viewing her again in the Mzerofcope, we 
could not perceive any life or motion after. 

Ina greater Loufe you might fee this aac 
1er 
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Microfcopical Objervations. 
her heart through her back alfos but the white film or 
veficle you cannot fee till fhe be turn’d with her belly 
upwards. VA. 

The lower dark fpot (which is the leffer towards the 
tayl) Dr. Harvey probably conjectures to be the excre- 
ments in the guts of the Loufe, there repofited juft 
before exclufion. 

Hear how neatly Sir Theodore Afayhern delivers his Ob- 
fervation of this Animal, takenin a puny Mzcro/cope s 

Pediculorum oculos prominentes ( Ope Confpicilez) cernes, & 
Cornua, 8 Crenatum Corpsris Ambitum, totam [ubjtanteam 


Maffei Diaphanam, per quam Cordis 8 Sanguints tanquamin Euripo . 
de Infe~ indefinenter flubiuantis Motum. 


LIS. 


OxssEeRvatT. VII. 
A Wood-Loufe, or Wood. Mite. 


cS ierak is alittle white Animal (which you fhall finde 
ufually running over the leaves and covers of © 
books, and in rotten wood) which in Shape and Co- 
lour is like a Loufe, onely it has-a fwift motion, andruns 
by ftarts or ftages ; you may- kill it with a very little 
touch with your finger: This Animal being faftened to 
the object-plate, by a little fpattle, looks, like polifh’d 
filver, her whole body cafed in Annplary circles, all 
full of filyer hairs, ef{pecially towards her tayl, with fix 
legs, three oneach fide, whofe extremities. are arm‘d- 
with two black tallons, which you might feeto move di-. 
ftinétly of themfelves: Two long moveable horas were 
faftened to her head, but revers'd and pointing back- 
wards towards her tayl,. with little branches and twigs 


(like 
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(like Bezanteliers ) {pringing out of them. She hath 
two pointers alfo before, like a pair of pincers, which 
fhe moved laterally, all full of hairs, aud two round 
Knobs at the ends of them. Her eyes are very protube- 
rant, and globular, of a pure golden colour, moft admi-« 
rable to behold, efpecially when varnifh’d witha full 
light, and moft neatly latticed or mafhed like anet (as 
hath been pre-obferv'd in ocher Infeéts.) And fhe feem- 
ed to have this peculiar Artifice, that fhe can put out 
or draw in her eye at her pleafure; fo that fometimes we 
could fee them far more prominent then at others 3 and 
fometimes again the one eye more then the other: In- 
fomuch that in one of our Critical Obfervations,I could 
fee more then a hemifphere of the eye at once ; fo that 
what the Proceffus Cilares does to our eyes, eitherin re- 
tracting or protruding the Cryftalline Humour (for 
helping the fight ) the fame does the Optick nerve ( it 
{feems ) to the whole Globe or Bulb of their eyes. 


OBSERVAT. VILE. 
The Houfe-Spider. 


Ow let us fee what we can difcover in Ovia’s 
Lydian-Spinftrefle , that proud Madam which 
Pallas, for her Rivalfhip, transform’d into the Spider ; 
which hath not onely the Character of Arzfosle, but 
of Solomon himfelf, for a wife and prudent Animal, and 

therefore a fit Refidentiary in the Court of Kings. 
Of Domeftick Spiders there are two forts ; one with 
longer legs anda little body,and the other contrariwife. 
The firft eminent thing we found in thefe Houfe-Spi- 
Ca ders; 


vo 
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ders, were their eyes, which in fome were four, in fome 
fix,and in fome eight, according to the proportion of 
their bulk,and longity of their legs. Thefe eyes are pla- 
cedallin the forefront of their head (which is round, 
and without any neck ) all diaphanous and tranfparent, 
like a Locket of Diamonds, or a Sett of round Cryftal- 
Beads: fothat well might Muffet fay of thofe Philofo- 
phers that held them blinde, Sané cventiunt ille fummo 
mevidie, qui videre ipfas non vident neque inteligunt: Far 
better might he have faid it, if his eyes had had the afhh- 
ftance of oar Micro/cope. 

Neither wonder, why Providence fhould be fo Ano- 
malous in this Animal more then in anyother we know 
of ( Argus his head being fix'd to Arachne's fhoulders.) 
For, firft: Since they wanting a neck cannot move their 
head, it is requifite that defect fhould be fupplyed by the 
multiplicity of eyes. Secondly: Since they were to live 
by catching fonimblea prey asa Fly is, they ought to 
fee her every way,and to take her per /altum (as they do) 


without any motion of their head to difcover her;which 


motion would have {car'd:away fo timorous an Infe&, 

They havea very puffy light body ofan Oval figure; 
covered with a fleek thin skin: which they change once 
amoneth , fayes Mafet; though I hardly believe they 
caft their fpoils fo often. 

Their skin is not pellucid; for could never difcover 
any pulfing particle within them : She hath eight legs, 
four onmeach fide, fplit into fmalloblong fingers at the 


. ends, by which fhe makes her curious Web-work. Both 


body and limbs is all ftuck over with fmall filver hairs, 


which the very ayr will waft to and fro, as youmay fee 
in the Aftcro/eope. 


OBSER- 
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OspseERvVaT. |X. 


The little white Field-Spider with 
(hort legs. 


Here is a little white fhort-leg’d Spider ( which 
you fhall find plentifully amongft new Hey, orin 
afweating Hey-mough ) which isa glorious {pectacle 


to behold; for her Body is like white Amber imbofs*d 
all over with black Knobs, out of everyone of which. 


grow briftles or prickles like whin-pricks — 
perfectly taper-grown. And.( which is | 
moft admirable ) we could moft diftin- 
Gly fee fix, in fome eight eyes, ranged 
in this order; theinnermoft leaft, and 
the outermoft greateft, of a very quick 
and lively. tranfparency or fulgour, like 
Eagle's eyes 5 every Eye hatha pale yel- 
low circle, which encompaffeth a vio- 
let-blew Pupill, moft clear and moft 
admirable, but not perforated. ar all. 
Letting her lye on the object-plate for half an hour to- 

ether, we perceived her Eyes all of them to grow 


Jefs.andlefs, anda whitifh kind of film or focket, by. 
degrees, to cover part of. them: I cuet her inthe midt: 


at firft, and fo laydonely her head with the upper part 
of her body, on the objedt-plate. | 


OBSE Re. 


NI ELL I A A a 


TA. Microfcopical Obfervations. 


OBSERV:AT, X 


The Field Spider with long Legs. 


| His Spider was avery pleafant fpeétacle: having 

cutt off her legs, and layd her flat with her belly 
upon the object-plate,I perceived around knob ereted 
perpendicularly upon the top of her back, which pro- 
ved to be her head (though at firft I could not perfwade. 
my felf into that beliefs) for in it were fixed two jett- 
black protuberant (but not foraminulous) eyes, on ei- 
ther fide one, which by diligent Infpeétion we found 
to be of different parts, with a very black {mooth pupil 
in the midft of either of them, more protuberant than 
thereft of the circumambient matter, which was of a 
coarfer grain, browner and more rugged than the pro- 
minent Pupil. 

She had before, twoclaws (at a manifeft diftance 
from her head) juft like a Crab’s claws, with two 
black tips, like the Chely’s in Crabs, which I could 
diftin@ly fee to open and fhutt (exactly like thofe in 
a Scorpion) which were indented, or made Saw-wife 
on the infide (the better to keep faft what fhe had once 
laid hold on. ) ? 

There is a Field-Spider of a ruffet colour and long 
legs, of the fame‘thape and figure. | 

The head and eyes in all Spiders are contrived with 
great variety. 
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OBSERVAT. XI. 
Another Field-Spider, 


' Took a Field-Spider under a ftone, 13. of Fune, 
] with a bag of eggs faftned to her tayl, bigger than 
allthe bulk of her body ; I opened it, and faw abun- 
dance of blewifh eggs in it, which in the Microfcope 
look'd white and round, like your counterfeit pearl, 
and I could moft clearly fee abundance of very mi- 
nute Spiders, newly hatch’d, no bigger, and juft like 


Mites in Meal, with white hairs and briftles, efpecially 


in their tail, creeping and crawling amongft the eggs: 
The Nett-work of the Purfe or Bag feemd all dia. 


phanous ; a very pleafant fpeétacle, and of curious 
workmanfhip. 


FE then made the like Obfervation of a bag full of | 
Houfe-Spider-eges, which are round and white, juft- 


like white Poppy feed; and all things look’d whitith, 
and fomething Traniparent therein alfo: but the 
youngling Spiders (that were either hatching, or new- 


ly hatch’d) were far bigger then the former, and white - 

-_ as Alablafter, but fhap‘d like the Parent with Gye legs. 
e > . a 

on each fide ( wichout hairs or briftles) and not by far - 


fo active as the other. Icould not {ee any Heart beat in 
any of them all, 
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OpSERVAT. XLL 
eMites in Cheefe. 


gi Bear appeared fome bigger, fome lefs 3 the big- 
geft appeared equal to a Nutmeg + in fhape they 
{cem’d oval and obtus’d:towards the tail: Their colour 
refembled that of Mother of pearl, or Common pearl, 
and reflected the light of the Sun in fome one point, ac- 
cording to their various pofitions, as pearl doth : fo that 
it feems they are fheath’d and cruftaceous Animals, (as 
Scarabees and fuch like Infedts are.) I could perfeatly 
fee the divifions of the head, neck, and body. To the 
{mall end of the oval Body was faftned the head, very 
little in proportion to the body, its mouthlike that of a 
Mole, which it open’d and fhutt; when open’d, it ap- 
peard red within: The eyes alfo, like two little dark 
{pots, are difcernable: Near to the head were four legs 
faftned, two on each fide s the legs were juft like to 
thofe in a Loufe, Jemmar’d and Tranfparent: She has 

two little pointers at the fnouts nay, you may fee them 

fometimes, if you happily take the advantage, like fo 

many Ginny-P7gs, munching and chewing the cud: A- 

bout the head and tail are ftuck long hairs or briftles : 

Some we could fee (as little, even in the Glafs, asa 

Muftard-feed ) yet perfeétly fhap'd and erganizd: We 
alfo faw divers Atoms fomewhat Tran{parent like eggs, 

both in form and figure. Nay, in thefe moving Atoms, 
I could not onely {ce the long briftles formerly fpecifi- 
ed.but alfo the very hairs which grew out of their leggs, | 
which leggs themfelves are {maller than the fmalleft 
hair 
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hair our naked eyes can difcover. What rare Confide: 
rations might an Ingenious Speculator take up here, 
even from this fingular Experiment ? of the {trange and 
moft prodigious skilfulnefs of Nature inthe fabrick of 
io Minute an Animal (a thoufand whereof do not weigh 
one fingle grain, (for one feed of Tobacco is bigger 
than any of them) and yet how many thoufand parts of 
Matter muft go to make up this heterogeneous Con: 
texture? For, befides the parts infervient to Nutrition, 
Senfation, and Motion, how {mall and thin muft the lie 
quours be that circulate through the pipes and veffels 
diffeminated through thofe parts ? nay, How incompre- 
henfibly fubtil muft the Animal-fpirits be, that ran>to 
and fro in Nerves included in fuch. prodigioufly little 
{pindle- fhank’d leggs > 


OssERVAT. AXILEL 
Mites in Malt-duft and Oatmeal-duft, 


Hey feem fomewhat different from thofe of 

Cheefe, formerly defcribed, yet of the fame bulk, 
proportion, and colour ; onely befett with more and 
longer white briftles, efpecially in the tail: they are far 
more active and quick in motion than thofe Inhabitants 
of Ca/e-Bobby, fome bigger, fomeleffer. Some we faw 
{o exceeding little ( yet perfectly organiz’d’and fhap'd 
like'the reft)that no briftles nor hairs could be difcern’d, 
either becaufe they had none; orelfe (more probably) 
becaufe the Glafs failed in prefenting them: for how 
{mall muft that hair be, think you, which (though fo ex- 
ceflively augmented in the Glafs) yet feems as {mall as 
D any 
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any hair imaginable ? and upon an Animal too, whofe 
whole bulk to the bare eye is quite indifcernable. 

If you befprinkle the Object-plate, upon which you 
view them, witha pretty quantity of Oatmeal, you fhall 
fee what working and tugging thefe poor little Animals 
make amongft it, running and fcudding amoneft it; un- 


der it, over it, and into it, like Rabbits into their Bur- 


rows; and fometimes cafting it and heaving it up, (as 
Moles or Pioners do earth) and trolling to and fro with 
this mealy duft (which feems fomething diaphanous ) 
fticking to them, as if it were a little world of Animals, 
bufying themfelves in running this way and that way, 
and over one anothers backs; whichis a fpectacle very 
pleafant to beheld. 


OpservatT. XIV. 
Mites, bred among ft Figs. 


“% Hey are in colour like other Mites, but bedyed and 
& thaped like Scarabees, with two little fhort horns at 
the fnout,and above them two very long ones: you may 
clearly fee three leggs on either fide the body : they are 
more fluggifh and unweildy then Meal-mites are, and 
not briftled like them. Though I have feen fome a- 
mongft them alfo full of white briftles, and fhaped like 
thofe in Oatmeal: the like common (for fo I may call 
them) Mites 1 have alfo found'in Hay, in the powder 

that falls off dryed roots, &c.. 
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OBsERvaAT. XV. 
The Mues, in Fugubes and Sebeften's, 


Rom Jejub’s and Sebeften’s, being long kept, there 

falls a brownith kind of powder, which being laid 
upon the Object-plate, you shall difcover in it {mall 
whitifh Mites, very little ones, and all befett with briftles 
and hairs round over like a Hedghog, but not of fo 
quick and lively a motion as the other Mites. 


OxBseRvaT. XVI. 
The ved Mite, found on Spiders. 


op ieee is ared Mite which you fhall often find 

feeding upon Spiders ; She is bodied juft like a 
Tortoife,with a little head and fix long {mall leggs,three 
on each fide: About the leges of the Field-Spider I 
have found many of thefe Coral-Mites or Tortoifes, 
and this thing I have obferved of them, That they cling 
exceeding clofe tothe Animal whilft fheis alive; but 
when dead, they all fall off and creep away from her, as 
lice do from dying men, or other vermin froman old 
rotten falling houfe. 


20 
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Ossprvat. XVII. 
The Mites or Lice found on Humble-Bees. 


Ithinthat yellow plufh or furre of Humble- Bees 

you fhall often finda little whitifh very nimbly- 
running Animal, which hath the fhape and formof a 
Mite in the Asicro/cope : 1 remember the Induftrious 
Kircher fayes, he hath found by his Glaffes Lice upon 
Fleas : Either our Fleas in England are not like theirs ia 
Italy tor this property, or elfe I have never taken them 
sntheir Lowfiefeafon: But I fee no reafon to the con- 
trary, but both Fleas and Lice may have other Lice that 
feed uponthem, as they do uponus. For fince the mi- 
nuteft Animal that comes within the reach of our Adzcro- 
feope, is found to havea mouth, ftomack, and gutts, for 
Nutrition; and moftjif not all, the Parenchymata for Cir- 
culation and Separation of Excrements, there can be no 
doubt, but they have alfoa continual perfpiration and 
exudation through the habit: of their bedy : Of which 
excrement of thé third and laf Concoction, all thefe 
Vermin that pefter the outfide of Animals, are gene- 
rated. 7 


Lee ai XV ILE. | 
Pond. Mites. oe 


mrt fore are bred inmoftreftagnant Waters, Pools and 
\* Fithponds, in Fane and July, an innumerable compa- 
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ny of little whitifh Animals, which move up and down 
the water with jerks and {tops in their motion ; in which 
Animals we could difcover two little horns and leggs, 
but could never get to fee it quick in the Mzero/cope : tor 
as foon as ever it is taken out of the water, itis perfectly, 
dead, Neither may it feem ftrange to find thefe Ani- 
mals in reftagnant fifh-waters, fince the very Ocean it 
felf in fome places (in fummer time) is full of Living 
creatures. For our weftern Navigators tellus, That in 
fummer, inthe Weft-Indian Seas (about the Coafts of 
Virginia, Fit/pamola, Faimaca, Cuba, &c. the Sea {warms 
with Maggots and Grubs, which in a little time will {c 
eat their very fhips (as far as they draw water) that lye 
there at Anchor, that they will be as brittle andas full of 
holes asa honey-comb, ora grater; infomuch that we 
are forced to have them cafed either with thin fheets of 
Lead, or with Flax, Pitch and Tarr,to fecure them from 
that danger. 

Nav,not onely the Water,but the very Airit felf, may 
certainly at fome times and feafons be full of Living 
creatures; which muft be,moft probably, when great pu- 
trefactions reign therein, as in the Plague-time efpeci- 
ally. | 


Now it were well worth the Obfervation, if'in fuch: 
aerial Putrefactions any kind of Living creatures could’ 


be difcovered, which probably may be done by Glafles: 
for I'am fure in my long Tele/cope 1 can fome days fee a 
tremulous Motion and Agitation of rowling fumes, and 
ftrngéAtoms in the air, which I cannot fee of other 


days ; of which I fhall perchance more largely difcourfe : 


in my Tele/copical Obferyations, 


©'BS ERs 


Cap. 24. 


Microfcopical Obfervations. 


OBSERVAT. XIX. 


Whey-worms, call’d by fome, Wheal-worms, | 
or Hand-worms, or Barrows. | 


Hefe fmalleft of Creatures (being accounted by 

Muffet as a Species and kind of Mites, bred upon A- 
nimals, as the former fort are in Cheefe, Meal, Wax, 
rotten Wood, &c.) may very well be the fubject of our 
next Obfervation. 

In this {mall Animal you may fee an oval reddifh 
head, and therein a mouth or prominent fnout, arm’d 
with an Appendent Probofcis or Trunk, confifting of 
many villous filaments in figure of a Cone, wherewith 
it perforates our skin, and fucks the blood or Aqueous 
putriment from the puftules it is bred near. Nay, you 
may difcover feet, laterally ranged on both fides, and 
many hairy tufts on the tayl, with afperities, rugofities, 
and protuberances in theskin. To behold all which va- 
rieties of parts and organs in {o minute a particle of 
Matter (as this living Atomis),I know not whether it be 
more admirable to behold,or incredible to believe with- 
-outan Ocular Demonftration. 

Certainly Scaliger and Muffet would have far more 
admired this almoft invifible fub-cutancous Inhabitant, 
had they had the happinefs to have {een it in oug Afcro- 
fcope. Fear their defcription,taken onely by the Opticks 
of Nature, Syronibus nulla expreffa forma, preterquam glo- 


de Infeét, bis vin ocules capiturs magnitude ef tam pufillaut nom atomis 


Conftare ipfum fod unum effe ex Atomis Epicurua dixertt: ita 


[ub 
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[ub cute babstat, ut, ables cuniculis, pruritum maximum leco 
ingenerat, precipue manibus : extrattus acu, 8 fupsr ungue 
pofitur, movet (e, fi Selts etcam calore adjuvetur. Mirum eft 
quomode tam puftlla Beftiola, nulles quali pedibus infidens, tam 
‘longes (ub Cuticula fulcos peragat, 

Our famous Afayhern (who had the advantage of an 
Ordinary Micro/cope) gives this fhort, but very neat de- 
fcription of this poor Animal. Im 1pfh Acari, ( faith he ) 
pre exiguitate indivifibiles, ex cuniculis prope aque lacum, 


a3 


In Ept- 
ftola 


quos foderunt in cute, acu extratt: § ungueimpofit, caput ru. Prefato-' 


bram, & pedes quibus gradinntur, ad folem preduut. And 
therefore it is not to tellin what a fmal!l particle of Mat- 
ter, life may actually confift, and exercife all the funéti- 
ons too, both of Vegetation, Senfation, and Motion: So 
that, Omnza (unt Animarum plena, may have more of truth 
in it, than he could either think or dream of that firft 
pronounced it. 


OBSERVAT. XX 


Lhe Gloworm or Glafsworm. 


ria, ad 
Muffet. 
de Inféq 


étis. 


Er Eyes ( which are two fmall black points or: 


{pecks of jett)are pent-hous’d under the broad flat 
cap or plate which covers her head, which obfcure fitu- 


ation, together with their exceeding exiguity, make: 


them undifcernable to common Spedtators. Yet in the 


Micre/cops they appear very fair, like black poliflyd jete 


or marble, femi-globular,and all foraminulous,or full of 


fmall but very curious perforations (as in Common 
Elyes.) Her two horns are all joynted and degree'd 
like the ftops in the germination of fome Plants, as 


Horf-. 


ELS LO Ee mo Dea! 


Microfcopical Obfervations, 
Hort-tailand Canes : Under which fhe hath two other 
{mall horns or pointers, of the fame ftuff and fafhion. 
Take hold of her horns, and you may draw out her 
eyes and cut them out, and fo lay them on your object. 
plate and fee them diftin@ly. This is that Night-Ani-- 
mal with its Lanthorn in its tail; that creeping-Star, 
which feems to outfhine thofe of the Firmament, and 
to outvye them too in this property efpecially ; that 
whereas the Coeleftial Lights are quite obf{cured by the 
interpofition of a {mall cloud, this Terreftrial-Star is 
more enliven’d and enkindled thereby, whofe pleafant 
fulgour no darknefs is able to eclipfe. 


OBSERVAT. XXI. 
Common Grafsboppers. 


N thofe Common Grafshoppers,both great and little, 
{which are fo frequent at hay-time with us, there are 
{ome things remarkable. Firft, Their Eyes, which like 
other Infeéts are foraminulous ; nay, we have taken the 
Cornea or outward Film of the Eye quite off, and clenf- 
ed it fo from all the pulpous matter which lay within it, 


that it was clear and diaphanous like a thin film of Sliffe 


or Mufcovy-glafs, and then looking again on itin the 
algo I could plainly fee ic foraminulous as be- 
‘Ore. | 

You fhall in all Grafshoppers fee a green Film or 
Plate (likea Corflet) which goes over the neck and 
fhoulders, which if youlift up witha pin, you may fee 
their heart play, and beat very orderly for a long time 
together. 

The 
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The like curious Lattice-work I have alfo obferv'd in 
the cruftaceous Cornea of the Creckets Eye,which I have 
carefully feparated fromall the matter which ftuffd it 
within, which certainly is their Brain ; as hereafter fhall 
be made more probable. 


OBSERVAT. XXII. 
The Ant, Emmet or Pifmire. 


Hislictle Animal is that great Pattern of Induftry 

and Frugalfty : Tothis Schoolmafter did Se/omon 

fend his Sluggard, who in thofe virtues not onely excels 
all Infeéts, but moft men. Other exceilent Obfervables 
there are in fo fmalla fabrick: As the Herculean ftrength 
ofits body, that it is able to carry its triple weight and 
bulk: The Agility ofits limbs, that it runs fo fwiftly - 
The equality of its Motion, that it trips fo nimbly away 
without any faliency or leaping, without any fits or ftarts 
inits Progreffion. Her head islarge and globular, with 
a prominent Snout: her eye is of a very fair black co- 
four, round, globular, and prominent, of the bignefs of 
a Pea, foraminulous and latticed like that of other In- 
feéts: her mouth Gin which you may fee fomething to 
ove) is arm’d with a pair of pincers, which move late- 
rally, and are indented on the infide like a Saw,by which 
fhe bites, and better holds her prey; and you may often 
fee them carry their white oblong eggs in them for bet- 
ter fecurity. 
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OssERVAT. XXIII. 


Of the little greenifh Grafshopper or Lo- 
cuft, bred upon the backside of green 
leaves , efpecially, the leaves of Goof. 
berries , Sweet briar, and golden MouJ- 
ear, in April and beginning of May. 


: His pretty Animal isa pleafant Object to look 

upon in our Glafs, being of a light Green, and in 
the full Sunshine fhews exaétly like green Cloth of Sil- 
vers hathtwo horns and four leggs, two on each fide: 
Her eyes are two fuch very little black Atoms, that, une 
lefs to a very critical and fmart eye, they are indifcerna- 
ble; yet,if you advantageoufly place her, and view her 
with a full light (tranfmitted through a Burning-glafs 
(which artifice I fometimes ufe) you fhall fairly fee 
them to beas bigg as two fimall black round Beads, and 
drill'dthrough alfo with innumerable perforations, (as 
the eyein a Fly) which will try the exquifitenefs both 
of your Glafs and Eye to behold. 


OBSERVAT. XXIV. 
The yellow Locuft. 


"a Flere isa pretty, but very little, white oblong In- 
R fe4,which fticks to the ribs.and backfide of Rofe- 
treC- 
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tree-leaves in 4ugu/f, which in the Mzcro/cope looks of a 
pure white colour, and diaphanous like Sugar-Candy, 
with an Annular body like'a Walp, with fome eight 
hoops orrims, and conical or rufh-grown towards the 
tayl, with fix long legs, every leg compofed of three 
joynts, all befett with fhort hairs, efpecially in the An- 
nulary divifions and Interftices of her body: Her eyes 
were very globular, protuberant, and large (as they are 
in all young Animals) white, like two cry{tal Beads, and 
moft neatly lattic'd, which I could moft clearly dif- 
cern. 

Below the eyes (as fhe lay upon her belly) was two 
crook’d horns, which bended backwards towards her 
tayl, and was faften’d in two fockets at the roots ; and, 
as I thought, Ifometimes fee her eyes more protube- 
rantthan others, as if fhe could thruft them out, and 
draw them in at pleafure,as we have formerly obferv'd 
inthe Wood-Loufe Ob/erv.7 She has two pair of Bri- 
ftles or hairs(like Muftacho’s) at the Snout,one bending 
one way; and another, another. I could difcover no 
Mouth, though I turn’d her over and over. This puny 
Infe& Lhave obferv’'d toturninto a {mall yellow Lo- 
cuft, with two white wings longer than the body, and to 
skip up and down the Rofe-tree-leaves in 4uguft s and 
then ( when fhe was metamorphos’d into a Locuft) I 
could difcern no Mouth in the Aero/cope, but onely two 
pointers likea pair of clofed Compaffes in her Snout, 
which cannot be feen on her till fhe be winged, and then 


laid on the obje@t-plate with her belly upwards. 
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OBSERVAT. XX Vo. 


Of Cuckow-Spitt, and the little Infect bred 
therein, in May. 


¥E Hat fpumeons froth or dew(which here in the North 
we call Cuckow: Spittle, and, in the South, Wood- 
fear; and which is moft frequently found in Lavander- 
Beds, Horf-mint,@c. looks like a heap of -glafs-bubbles, 
or a knob’d drinking-glafs 5 in which. you fhall always 
find alittle Grub, or Animal, which in the Muzcro/cope 
feems a pretty. golden-coloured Infed&, with three leggs 
on each fide; and two horns,and:two round fair goggle- 
eyes ofa duskifh red colour, like polifh’d Rubies; which 
you may alfo fee latticed and perforated ina clear light. 
Her tay] is all jemmar’d with Annulary divifions, which 
at laft. end in a ftump, which fhe often draws. up, or 
thrnfts out, at her pleafure. 

Muffet cals this Infe&t, Lecu/teHam, or, a puny-Locutt s 
and faith, That firft it creepeth, then leapeth, and at laft 
flyeth. She has two blackifh claws, or pounces (at the 
ends of her feet,), which fhe can open and fhut at her 

leafure : We could difcover no moutirat all, but along 
reddifh Probe, betweenthe fore-legs, through which, 
perchance, fhe fack'd her froathy nourifhment.. 

Now, what this fpumeous matter is, and into-what:A- 
nimal this Infect is at laft fhaped or tranfpeciated, are 
Doubts that as yet have found no clear and experimen: 
tal Decifion. 

That the Spattle is a froathy kind of dew that falls 

from 
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from the Air, I doubt not, whatfoever my Lord’ Bacon 
fay to thecontrary, For, firft; Itis found upon moft, 
if not all, Plants whatfoever , but moft copioufly a- 
mongft our Whinns, or prickly Broom; and generally 
about. the joynts and ramulous divifions, becaufe there 
it is beft fecured from the heat of the Sun, which licks 
it. off the openleaves, or elfe probably it is imbibed by 
the full grown and porous leaves of Plants, as the Mill- 
dew, and.other honey-Dews are. 

Secondly, That it is the fole exudation and fecrement 
of Plants, I cannot believe: Firf, becaufe it is never 
found upon their Second. growth, nor in Eddifh: Se- 
condly, How fhould an excrement of fo many: feveral 


Plants, {till breed one and the fame Animal, when as we: 
fee that all Vegetables whatfoever produce their feveral 


Infects (as Muffet in his 19, and 20. Chapters has parti- 
cularly enumerated. )I fliall not deny but the Effuvium’s: 
that continually perfpire out of all Plants whatfoever, 
may advantage and promote the nutrition of the little 
Infect that breeds therein. 

For that all Vegetables havea conftant perfpiration, 
the continual difperfion of their odour makes out; be- 
fides an experimental eviction I fhall give you by this: 
fingular Experiment: 23. of Fed, (--61.) we weighedan- 


- Onyon exactly to two ounces, two f{cruples and ahalf, . 
and hanging it up till the 6. of May next following (at. 
which time it had fprouted: out:a long thoot) we then, . 
upon are-ponderation of it, had loft near two drams . 
of its former weight, which was exhaled ’by infenfible - 


Tranf{piration, 
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Osservat. XXVI. 
The Cow-Lady, or {potted Scarabee. 


fT is a very lively and nimble Animal: Cut off the 
| head,and erect it perpendicular upon the neck( which 
mutt be faften’d to a bit of foft Wax) and then you fhall 
feethofe two little fmall black eyes it hath, fett upon a 
little fhort neck (which is moveable within the former) 
either eye fett between three white plates, like polifh’d 
Ivory (two little ones onthe one fide, and one great 
oneon the other ) hereyes are alfo foraminulous, and 
curioufly lattic'd like thofe in a Fly formerly defcrib‘d. 
If you unfheath her body, and take off her {potted fhort 
cruftaceous wings, you fhall find under them another 
pair of filmy Tiffany long wings, like thofe of Flyes, 
which lye folded up, and cafed within the former, of 
both which pair fhe makes ufe in flying; which being re- 
- moved, nothing remains to fecure the bulk of the body 
buta thintender black skin, under which you might 
mott lively fee the pulfation of her Heart for twelve or 
fourteen hours,after the head and neck was feparated. 


Osservat. XXVII. 
The W ater-Infett, or Water-Spider. 


“Here is ablack cruftaceous Infe& with an Annu- 

§ lar body, and fix hairy legs, which moves nimbly 
upon the water ; the two foremoft legs are fhorter than 
the 


Microfcopical Obfervations. 


the reft by one half, and ferve inftead of hands to reach 
any thing to the mouth: She hath two hairy geniculated 
horns, knotted or joynted at feveral divifions like Knot- 
orafs, or Horf-tayl: Her body is like Froft-work in fil- 
ver: Her cyes black, globular,and foraminulous. 


OssERvVaT. XXVIII. 
Lhe Wafp-like Locuft. 


Here isa little {mall long black Infeét, which you 
fhall find creeping and leaping amongft Pinks, Gil- 
lyflours, Rofe-leaves, @¢. which inthe Microfcope hath 
two fair long wings,andis bodied juft like a Wafp (from 
whence I have given her the name of the /¥7a/p-Locu/? ) 
with fix or feven Annulary divifions, of jett-black and 
yellow wings: She hathtwo horns, made of five or fix 
white and black internodium’s, very pretty to behold; 


either of them arifing froma black knobb’d root, with: 
three black legs on either fide, and two little black eyesy. 


and,as I gheffed, latticed; though,What Art can prefent 
diftings parts in.that eye which is fett in an Animal fo 
fmall, that the whole bulk of itisno bigger than alittle 


bit of black thread, or hair. They are kill'd with the. 
leaft touch imaginable, I tookthem witha Pins point: 


dipp'din fpattle,and fo glew'd them to the objeét-plate,. 


as Ido ftronger Infects with a touch of Turpentine. 
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OBSERVAT. XXIX. 
The Sycomore Locu/t. 


ey iets is apretty little yellow Infect, which is. bred, 
and feeds on the Sycomore-leaves, which at firft 
hath no wings, but fix leggs and two horns, and runs 
nimbly upand down: In the Glafs, I could not onely 
{ee its eyes, which arered, globular, goggled and pro- 
minent; butalfo I could fee them very perfectly latti- 
ced. She had two horns, which at the ends were flit and 
bi-furcated : I could, near her fhoulders, fee the ftumps 


_of her growing wings: This at laft is tranfpeciated in- 


toaFly withtwo long wingss or rather a Locuft: it 
confifts of Annulary Circles, and has hairs towards the 
tayl. 


OBSERVATe XXX. 


Of the little white Bels or Snigs, in Vineger 
or Aleger. 


ai Hey appear like fmall Silver-Eels,or little Snigs, and 
fome of them aslong as my little finger, conftantly 
wrigling and {wimming to and fro with a quick, {mart, 
and reftlefs motion, In which fmalleft of Animals thefe 

things are moft remarkable : | 
Firft, They are not to be found in all forts of Vineger 
nor Aleger, but onely in fuch, probably, as has arrived 
to 


SA a ee te 
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to fome peculiar temper or putrefaction , of which I 
can give you no Characteriftical Signs ; for, I have 
found them in all forts of Vineger, both in the keeneft 
and {fmarteft, as well as in the weakeft and moft watrifh 
Vineger 5 and in all thefe forts, you fhall fometimes 
find none at all; and Ihave both foundthem, and alfo 
vainly fought them, in the former Liquors, at al feafons 
and times of the year alfo. 

Secondly, The manner and beft way of obferving 
them is, upon a plain piece of white glafs, whereon two 
or three drops of the faid Liquors are laid ; and fo lay- 
ing that glafs on the object-plate, and fitting your Mz- 
crofeope to it, you may diftin@tly fee them to play and 
{wim in thofe little Ponds of Vineger ( for fo big every 
drop almoft feems) to the very brink and banks of their 
fluid element. 


Thirdly, Nay you may fee them (efpecially in old 


Aleger) with the bare eye, if you puta little of it into 
a Clear Venzce-glafs, e{pecially into thofe pure thin white 
bubbles, which they call Effence-glafles; you may then 
fee an infinite company of them fwimming at the edges 
of the Liquor, nay and in the body of it too, like fo ma- 
ny fhreds of the pureft Dutch thread, as if the whole Li- 
quor was nothing elfe but a great fhoal or mafs of quick 
Fels or Hair- worms. 

I have another advantageous way of difcoverance 
of them to the bare eye alfo, which is by putting a little 
of thofe Liquors into alittle cylinder of white glafs, of 
a {mall bore and length, either fealed or clofed up with 
cork and wax at the one end: therein, if you invert 
this glafs cylinder, and often turn it topfy turvy, no Li- 
_quor will fall out, onely alittle bubble of aire will al- 
ways pafs and repafs through the inverted Liquor, and 
I : one 
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ene pretty thing I have herein obferved, that when this 
bubble has ftood in the fuperiour end of the glafs (and 
fometimes it would do fo for apretty while together 
before itbroke ) Ihave feen fome of thofe {mall Snigs 
or Animals onthe top of it, crawling over the {mooth 
convexity of the bubble(like fo many Eels over a Look- 
ing-glafs) without breaking thorow the tender cuticle 
and film of fo brittle and thin a fubftance. 

Fourthly, ‘That as the Liquor (dropt upon your 
object-plate) fpends and dries up, fo you fhall fee thofe 
little Quicks to draw nearer and nearer together, and 

-ow feebler in their motion ; and when all the Vineger 
or Aleger is dried away, then they lie all dead, twifted 
and complicated all together, like a knot of Eels,» and 
afrer alittle time dry quite away to nothing. 

Fifthly , Their heads and tails are {maller then the 
reft of their bodies ; which is beft obferved by the Mz- 
crofeope, when the Liquor wherin they {wim.isalmoft 
{pent and dried up, fo that their motion thereby is 
rendred more feeble and weak, or when they lie ab- 
folutely dead. 

Sixthly, Another remarkable thing,is,their exceeding 
exiguity ; for certainly of all Anima!s they are the leaft 
that can be feen by the bare eye, which is helped and 
advantaged alfo by the refraction of the water where- 
in they {wim. : 

Seventhly, If you take a fpoonful of the forefaid 
Vineger: and heat it overa few coals, it prefently de- 
ftroys all the Quick’s init, fo that you may fee them all 
Stretched out at their fall length, like a pencil chopt 
fmall, or little bits of hairs fwimming up and down the 
Liquor, which ina fhort time will precipitate and all 
fink down to the bottom.of the glafs, 

Nay 
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Nay thefe poor Vermin are not onely flain by a€tual 
heat, butby a potential one alfo: for, puttingbuta 
few drops of the Oyle of Vitriolintoan Effence-glafs 
fullof that Vineger, it alfo fhortly deftroyed themin 
the fame manner as the fire had done before. 

Righthly, Now though heat hath that killing proper- 
ty, yet ic feems that cold hath not: for have taken a 
jar-glafs full of the faid Vineger, and by applying Snow 
and Salt to it, I have artificially frozen all the faid Li- 

uor into amafsof Ice, ( wherein all thefe Animals it 
fued lay incryftalled ) though I could difcover none 
of them in it ( though [have taken the Icy-mafs out om 
purpofe to look atit) fo that now I gave them for gone 
for ever: yet when Icame again (about two or three 
hours after) to uncongeal the Liquor, by keeping the 
glafs in my warmhand, when the Vineger was again 
returned to its former liquidity, all my little Animals 
made their re-appearance, and danced and frisked a- 
boutas lively asever. Nay I have expofed a jar-glafs. 
full of this Vineger all night toa keen Froft, and in the 
morning have thaw’d the Ice again, and thefe little Ver- 
min have appeared again and endured agaimthat ftrong 
and lohg Conelaciation without any manifeft injury 
done to them; which is both a pretty and a ftrange 
Experiment. 

Ninthly , I have filled an effence.glafs half with the 
faid Vineger, and half with Oyle (which floated on the 
Vineger) ina diftinét Region by it felf, and I have ob- 
ferved thatin frofty weather when the Vineger has been 
congealed , that all the little Eels have run up into 
the fuper-incumbent oyle to preferve themfelves there, 
and would not return till fome warmth was apply- 
ed to the Vineger again, and then they would al- 
E23 ways 
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ways prefently return down into their native Liquor 
again. 

Tenthly, Their motion is very remarkable, whichis 
reftlefs and conftant, with perpetual. undulations. and 
wavings, like Fels or Snakes; fo that it feems, that 
Animalsthat come neareft the claffis of Plants., have 
the moft reftlefs motions. 

Eleventhly, the innumerable number and compli- 
cated motion of thefe minute Animalsin Vineger, may 
very neatly iHuftrate the Do@rine of the incomparable 
Des-Cartes, touching Fluidity: wx.) That the parti- 
eles of all fluid bodies. are in a continual and.reftlefs 
motion, and therein confifts the true nature of fluidity: 
for by this ocular exampl¢, we fee there may be an in- 
teftine reftlefs. motion in a Liquor, notwithftanding 
that the unaffifted eye can difcover, no {uch matter , 
which likewife is evinced by, Ob/erv,.13. Of the Mites an, 
Meal. ; 


OBSERVAT: XXXII. 
Of the greai Black Snail. 


N this flimy Animal (the flow-paced Engine of Na- 
ture).are very. many rare and excellent Obfervables. 
The firftis his Eyes, which are four in number, Glike 
black atramentous Spots ) fixed: to the end of their 
horns ; or ratherto the ends of thofe black filaments or 
optick nerves, which are theathed:in her horns,which 
fhe can retractor protrude, throughthe hollow.trunck 
of her horns, as fle pleafeth. 
If with your finger:you take hold of the tip of her 
horn 
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horn when fully extended, and draw out this nervous 
filament, or then nimbly clip off the extremities of her 
horns, you fhallin the Mzero/cope fee thofe 2. black {pots 
to be femi-fpherical eyes, like two large blew Beads: 

and we could afterwards alfo, when fhe re-extended the: 
ftump , clearly perceive it with the bare eye to be tubu- 

lousand hollow. And therefore however, though the: 
learned Doétor Brown. (my ever honoured friend ) 
hath ranked this conceit of the Eyes of a Snail (and ef 
pecially their quadruplicity )amongft the Vulgar errours: 
of the multitude; yet througha good Micro/cope, he 
may cafily fee his own errour, and Nature’s moft admi- 
rable variety inthe plurality, paucity, and anomalous 
Situation of eyes, and the various fabrick and motion 


ef that excellent organ; as our Obfervations will more 
particularly inform him. 


If by a dextrous Diffection you would fee the inters 
nal Fabrick of this Animal, there are many-excelleny 
things that will recompence your-curiofity. 

For firft,you may.find her Heart juft over againft that 
round hole near her neck (which Doétor Harveyin- 
genioufly conjectures to be the place of their refpirati- 
on; which hole you may obferve to open and fhut as 
fhe moves’or ftands ftill, and out of which I have ob- 
ferved {ome falivous Matter to be evacuated: 

We have obferv'd her Heart to beat fairly fora quar- 
ter of anhourafterher diffeCtion ; afterwards we took 
out her guts which were of a pure green colour, by 


yeafon of the thinnefs of their film, and tranfparency 


of the green juice of-hearbs with which they were res 
pleated. 

They were all diaper’d or branched over with pure 
white Capillary litle veins, which (by help of the Af 
| crofcopey 
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srofcope) we could difcern to be hollow, with a blackifh 
kind of pith running through the midft of the fmalleft 
of them, which deubtlefs was their nutrimental juice 
coagulated there, like the bloud &arkn’d inthe veins 
of dead Animals, 

They are mouthed like a Hare or Rabbit, with four 
or fix needle-teeth, like thofe in Leeches. 

Nay this poor Animal ( how contemptible foever it 
may feem ) hath a whole Sett of the fame parts and or- 
gans with other Animals, as Heart, Liver, Spleen, Sto- 
mach, Guts, Mouth and Teeth, Veins and Arteries : 
Yea and a pair more. of the nobleft of the Senfes (the 
Eyes.) 

Nay this Animal doth autoptically evince us, that, as 
fanguineous and more perfect Animals , havea circula= 
tion of their bloud within them; fo this more ignoble 
creature hath alfo a circulation of its nutritive humour, 
which is to it as Bloud is to other Animals. 

Nay further (which is the beft Remarkable of all ) 
this juice hath not onely a circular motion; but alfo the 
very Animal Spirits (by. which fhe moves) feem to have 
the like Circulation. For, if you obferve her with the . 
bare eye to creep up the fides ofa glafs, youfhallfeea 
little ftream of clouds, channel up her belly from her 
tail to her head, which never return again thefame way, 
but probably go backwards again from the head down 
the back to the tail; and thus, folong as fhe is in local 
motion they retain their circulation, which isa plea- 
fant fpectacle. And more pleafant, if you let her creep 
upon the lower fide of your glafs-object-plate, and fo 
view that wavy Current of Spirits through the Mzero/- 
cope ; which handfome experiment does not onely prove 
the Spirit’s circular motion, but alfo ocularly demon- 
| {trates 
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ftrates that the Animal Spirits are the Soul's immedi- 
ate inftrumentin all Loco-motion. | 7 

Now if youreply that itis onely the parts of her bo- 
dy , that moving by akind of undulation protrude one 
another forwards, 2s Palmer-worms ( which we call 
Wool-boys,) and fome fort of Caterpillars do: To this 
I anfwer, that do buteintenfly obferve any one of the 
former fpots or clouds, and you fhall fee it go quite a- 
long from the tail to the head, keeping alwayes an e- 
qual diftance from the precedent and fubfequent {pot :. 
{o that itis far more ingenious to believe it to bea gale 
of Animal Spirits, that, moving from her head along her 
back toher tail, and thence along her belly to her head 
again, is the caufe of her progreffive motion. 


OssErRvAT. XXII. 
Of Lampreys. 


ae Lamprey hath feven holes or-cavities, onci- 


ther fide three or four, and no gills at all, as other: 
fifhes have ; whence the common people, through igno-- 


rance of thefe cavities , and their proper ufe in nature, 


have afhrmed them to be Eyes ; an errour fo grofs and’ 
palpable, that it needs not the Aficro/cope to refute it:: 


For thefe holes or fluces do indeed fupply the defe& 
of gills, and are affifted by the conduit inthe head, for 


(like Cetaceous Animals ) the Lamprey hath a fiftula, . 
{pout or pipe, at the back part of the head, whereat. 


they fpirt out water, fo that boththefe cavities and the 


head-pipe together, do very neatly fupply the defect of 


gillsy.. 
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gills, and execute their office of receiving and ejecting 
water again. | 
Thefe fluces and the fittula, fhoot themfelves flope- 
wife, and not ftraight forwards, into the cavity of her 


neck. 
The Heart in this Animal is very ftrangely fecured,8 


lies immured or capfulated in aCartilage, or grifly fub- 


ftance, which includes the Heart and its Auricle; as the 
Scull or Pericranium does the Brains in other Animals s 
it is of ahorny and tranfparent fubftance, of an obtufe 
conical figure , cemented and glewed as it were on all 
fides to the Pleura, or innermott skin of the Thorax; 
the Cone or obtufe Tip of this Capfula, butts or fhoots 
it felf into the bafis of the Liver, which to give way 
thereunto has an oval cavity or hollownefs exactly fit 
to receive it. | 

In this Cartilaginous Pericardium, or purfe of the 


heart, is likewife the Auricle co-included , lying not up- 


on the bafis of the heart.asin other Animals, but late- 
rally adjacent thereunto, infomuch that it being far 
more flaggy then the heart, they feem to reprefent the 
right and left ventricle of the heart. Yet is the Heart, 
not onely more folid , but feated in the right fide , and 
the Auricle in the left. 

If the Lamprey be laid upon her back, and you gent- 
ly lift up with a probe, the Heart and Auricle s you fhall 
fee a fine thin Membrane arife, which feparates the 
Hheart from the Aaricle, as the falx cerebrz does fepa- 
rate the left fide of the brainfrom the right. __ 

From this Auricle proceeds a little fhort Channel, 
which perforates this feparating Membrane, and brings 
the bloud from the auricle intothe heart, we thruft a 
probe juft under this Channel betwixt the Heart and the 

Auricle 
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Auricle, to fee the bloud paffe from the Auricle into the 
Heart; for atevery pulfe of the Auricle you might fee 
the bloud paffe through this Channel into the heart; 
for alwayes , as the bloud paffed through it was blew, 
and, whenempty, pale , and tranfparent,, that Icould 
eafily fee the Probe thorow tt. 

Whileft I had the Probe in this pofition, with another 
Inftrument and it together, I quite ftopped the Chan- 
nel on purpofe to hinder the bloud from coming into 
the heart, which thereupon grew very pale, and ina 
fhort time ceafed its motion; the Auricle in the interim 
{welled and was very red. I no fooner opened the Chan- 
nel to let the bloud have a free paflage as formerly , but 
the heart began afrefh to beat again. 

We pricked the heart while it was in its motion with 
a large pin into the cavity thereof, andat every fyftole 
or contraction, we plainly faw a drop of bloud {queez’d 
and ejected out of that hole. 

In this Animal, you may eafily diftinguifh between 
the motion of the heart and auricle, for there intercedeés 
the time of a pulfe twixt the motion of the auricle and 
the heart; and the heart in every diaftole is of a fair pur- 
ple and ruddy colour, and in every fyftole pale and 
wan, as is obfervable in Frogs and other Fithes alfo 5 
where you may fee the heart to fhift colours by turns, 
as it receives or ejects the bloud in the performance of 
the circulation. , 

Now the reafon of this Cartilaginous Capfula of 
the heart inthis Creature, might be its defect of bones 
and thofe coftal ribs, which ferve others to fecure the 
heart from all external violence ; for, fhe wanting thefe, 
had not Nature wifely fecured and capfulated the heart 
in this griftle, it had been fubjec to all external inju- 

G ries, 
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ries, which might have hindred the motion, and endan- 
gered the life of the Animal. 

This horny Capfula, alfo ferved inftead of a Dia- 
phragm to part the lower Venter fromthe Thorax. 

The Lamprey likewife hath no bones: for the {pine 
or back-bone, it hatha Cartilaginous flexible Tube or 
Channel, without any Vertebre.or Spondyls init, hollo- 
wed or tubulous from.one end to the other; in which 
Jay the Spinal Marrow, which was.ofa ferous, thin, and 
milky fubftance. 

In fome Lampreys, I have found the Liver-( as Do- 
Etor Brown writes) of .a pure orafs- green colour, which 
remain’d and keptthat tin€ture whilft the Animal lived; 
but when I had-cnt it out of the Body, and layd it by, 
it prefently. turned into a faint Olive-colour. Befides f 
have inthe beginning of Apri cut up many Lampreys, 
whofe Livers were of no fuch colour at all, but a.dull 
yellow, like that of Fels and other Fifhes. 

So that in this Animal, and Snakesalfo, yousmay di- 
Rindtly fee the Bloud’s Circulation.. 


—Osservar, XXXUE 
Corns of Sand, Sugar, and Sale. 


‘T- is worth an Hour-glafs of ‘Time to belold the 

- Cryftal Sands that meafure it s for they all feem like ° 
Fragments of Cryftal, or Alum, perfectly Tralucent, of 
' rregular polyhedrical figures, not any One globular s 
every Corn about.the biguefs of a Nuttmeg, or a Wal- 
mutt: which from their unequal fuperficies refracting 
and 
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andreflecting the Suns rays, feem here and thereof Nh) 
Rainbow-.colours. ! 

Being layd of arow or train, they feemed like a Caw- Hi 
fy of Cryftal Stones, or pure Alum Lumps: So that Ht 
now we need not fo much wonder with the Vulgar HI 
Philofophers., hew fo clear and glorious a body as 
glafs, fhould be made of fo durty, opace, and contem- 
ptible Materials, as Afhes and Sand; fince now weare 
taught by this Obfervation that Sand, and Sale whichis —- Hil 
in the Athes, the two prime Materials thereof, are of 
themfelves fo clear and tranfparent , before they unite 
into that diaphanous Compofition, 


OssEeRvaT. XXXIV. 
A {mall Atom of Quick-flver. 


N Atom of Quick-filver (no bigger then the 
fmalleft pins-head) feemed like a globular Look- 
ing-glafs) where (as ina Mirrour) you might fee all the H| 
circumambient Bodies ; the very Stancheons and Panes He 
in the Glafs-windows, did moft clearly and diftinétly | 
appear in it: and whereas, in moft other Mettals, you 
may perceive holes, pores, and cavities; yetin ¥ none 
at all are difcoverable ; the fmalleft Atona whereof, and 
fuch an one, as was to the bare Eye, tantiim non invifthile, 
was prefented as big as a Rounfeval-Pea , and proje- 
cting a fhade ; Nay, two other Atoms of ¥, which i] 
were cafually layd on the fame plate, and were undif- i] 
cernable to the bare eye, were fairly prefented by our Wi || 
Maicrofcape. | 
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OBSERVAT. XXXY¥. 


Mercurial Powders. 


N thofe Chymical: preparations of Mercury, which 
] they call Turbith.Mineral , Mereurius Vite, duslets, 
fublimate, precipitate, and Mercury Cofmetical , you 
may moft plainly and diftinétly fee the globular Atoms 
of current and quick ¥; befprinkled all amongft © 
thofe Powders, like fo many little Stars in the Fire 
mament : which fhews that thofé’Chymical Prepara- 
tions, are not near fo purely exalted and prepared, as 
they are prefumed to be; nor the Mereury any way tranf- 
muted, but meerly by an Atomical Divifion rendred 
infenfible. 

That fubtle and pure yellow Powder of Aereury , cal- 
led Mercurius vite, looked \ike the Yolk of an Egge 
boyled hard and crumbled to a grofs Powder: in itand 
in that Meal-like Powder of Mereurzus Co/meticus, were 
globules of ¥. plainly difcernable,. 


OzBsSER- 


Of the 
Chym 
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OBSERVAT. XXAVI. 


feven Terrefirial Planets , as. the 
ifts call them. 


© Gold, C3 Quickflver, 
« Szver, wm Ten, 


Viz. 3 Steele, Yh Lead. 


2 Copper, 


> Ook at a polifh'd piece of any of thefe Metals and 
L you fhall fee them all full of fiffures, cavities , and 


afperities , 
which is t 


bably in the world.. 


andirregularities 5 but leaft of allin Lead, 
he clofeft and moft compact folid Bedy pro- 


WWM 


[Ts the Silk Ribbans, you might plainly 
joft asin this Piétare : In Satten Ribbaus, 


-wer ) that-crofles the Warp, it makes a 
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OnservatT. XXXVII- 
Ribbans of all forts of Colours , Silk, Sat- 


ten, Stlver and mixed. 


fee the Contexture , how the Warp 
andthe Weft crofs one another at right 
Angles ; and how neatly they are platted, 


one Warp croffed over three or four 
Wefts, moft lively and pleafant in Cloth 
of Silver, the Weft. ( being flat wired Sil- 


fine Chequered Reprefentation. 


OsseErvaT. XX XVIII. 


The {mall Duft, Powder, or Seeds of the 
Teffer Moon-wort, 


Bi bie fmall pure yellow Meal or Duft, which you 
may fhake off from ripe Moon-wort, appears 
like a heap of little white round Bugles, or Seed Pearl, 
and fomething tranfparent when the Sun fhined , like 
‘to fome other {mall Seeds , with a fiber about every one 
of them like the femi-circular ribbe in a Pompion: So 
‘that this Experiment hath decided the old quarrel in 
f Herbalifm, 


| 
| 
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Herbalifm, Which is the leaft of Seeds ; -for though 
Muftard-feed do carry the Vogue amongft the People, 
yet its exiguity is to be refpectively underftood; of fuch . 
Seeds as extend to large productions; for we fee that 
the Seeds of {weet Marjerom and wild Poppy, are far 
leffe; and the Seeds of Tobacco fo fmall that a thoufand 
of them make not aboye.one fingle Grain in weight : 
yet muft all give place ro the fuper-exiguity of this fa- 
rinaceous Seed ofWort, whichisindced 74 avzeuarer 
GAanis S7eTEP, 

The exiguity.and fmalnefs whereof may very well be 
one of the Magnalia of Nature , fomewhat illuftrating - 
the great Work of the Creation , and vaft Produétion 
from Nothing. 


OBsERVAT. XXXIX. 
The Seeds of Wall-Kue, or white Maydens- 


hair. 


“Ake one of the Leafs of Wall-Rue, ( whichhath | 

the blackifh feurff fticking to the back fide of it) 
and lay it upon the object-plate, and you fhall fee all . 
the Seeds look:juft like a fett of black Buttons upon 
green Taffata; and every Button or Seed compaffed | 
with a circle orribbe ; fomewhat refembling a Catter- . 
pillar; It hath been the Opinion of old Herbarifts, that 
the Capillary Plants had no Seeds, which errour did rife 
meerly fron: a popular inadvertency ; for though thefe 
Plants carry not their Seeds in, vifible Husks, Pods, 
Spikes, , 
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Spikes, Fruits, ce. yetare they conftantly to be found 
on the back fide of their Leafs. 


OBSERVAT. XL. 


Of the Seeds of Strawberries. 


‘T" ftrange to fee, what feveral wayes Nature pro- 
duceth and fecureth the feveral Seeds of Plants 5 
fome are preferved in large Pulps , as the Seeds of 
all pomiferous Plants. Others, befides the circum- 
involving Pulpe, are immured in Shells, as all Stone- 
Fruit, @c. Others, in theleffer Pulp of their Berries, 
as Mulberries, Rasberries, @&c¢. But in Strawberries, 
Nature hath put out the Seeds, asif they were {prou- 
tings from the Pulp : for thofe {mall {fpecks or pro- 
tuberances on the outfide of the Strawberry, are the 
Séeds thereof, and in the Micro/sope look not unlike 
the Strawberry; fome reddifh, yellowith, and green 
colours, as the Strawberries themfelves are. 


OBSER- 
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OBsERVWAT. XLI 
Corn Poppy Seeds. 


Hey are none of them 
globular, nor of a 
{mooth furface , but. all like 
Kidneys in form, and of the 
feeming bignefs of Walnuts , 
-and like an Hony-Comb on 
the furface, with regular Sides and Angles , making all 
of them pentagonal and hexagonal areola’s ; and glifte- 
ring in the Sun-fhine like Tiffue,or the Foil on the back- 
fide of a Looking-glafs, as is prefented in thefe two 
Figures. Some other Seeds alfo looked not unlike 
them, as Henbane, Flower of Briftow, ec. 


OBSERVAT, XLII. 


The {mall Duft or Powder on the Pendents 
of Lillies. 


N all our common Garden-Lillies (efpecially the 

_ Red and White ) out of the middle of the Flower 
groweth a long ftyle or poyntel, befet round about with 
dmall chives, which are tipped wih pendents , a fingle 
pendent onthe head of every Chivall pounced over 
with a fmall Duft or Powder , which wil! cleave to and 
{mut your fingers ; this Powder ( taken from the yellow 
Lilly) 


50 


Microfcopical Obfervations. 
Lilly) looks very pleafantly in the Mzcro/cope, of a gold- 


en colour, and fomewhat diaphanous: where you may 
{ee every Atom very diftin@ly tobe ofan Oval Figure, 
exactly like fome fort of Seeds: the Powder of the white 
Lilly pendents, looks of a pure pale yellow, and like fo 
many pieces of polifhed Amber. 


OzsservaT. XLIII. 
The Leafs of feveral Trees and Plants. 


He backfide of a Rofe-tree-Leaf, but efpecially 

4 ofa {weet Brier Leaf, looks diaper’d moft excel. ~ 
lently with filver. 

The backfide of the Leaf of Engli/b Mercury, called 
bonus Henricus, looks, as if rough-catt with filver, and all 
the ribs are ftuck full of round white tranfparent Balls, 
like innumerable Grapes, or Oake Apples, ora Brace- 
let of Cryftal; and we could discover little foot-ftalks 
in many of them, by which they were faftned to the 
ribs and fibers of the Leaf, which is a yery pleafant 
Spediacle. | | 4 

A Leaf of Rue looks all full of holes like an Hony- 
Comb. | 

A Sage Leaf looks like a white Rugge, or Shagpe, 
full of Kiots , taffel’dall with white filver Thrums, and 
one or two fixe round Cryftal beads or pendents, as 
big as Peas, faftned to every Knet. 
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OssEeRvaT. XLIYV. 
Pink-pendents. 


| AT ig chives which grow out of red Pinks , and 
| which are tipped with red Pendents , befmeared 
over with a {mall Mealy Powder, look very pleafantly 
in the Glafs; forevery Pendent looks like a red Taffa- 
ta Cufhionet, all befet and fprinkled over with round 
white Beads, or Grumwel.-feed. | 


OsservatT. XLY. 


Of NCettles. 


Ook at the backfide of a Nettle-Leaf, and you 
fhall fee it all full of Needles, or rather long fharp 
tranfparent Pikes, and every Needle hath a Cryftal 
pummel, fo that it looks like a Sword-Cutler’s Shop, full 
of glittering drawn Swords, Tucks, and Daggers; fo 
that here you may autoptically fee the Caufes, as well as 
you have formerly felt the Effects, of their Netling. 
Something like them, appear the Prickles on Borrage- 
Leafs and Stalks. 
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OBSERVAT: XLV I, 
Gilla T heophrafit. 


EF looks pleafantly,, likea diaphanous heap of Icycles 
or ftiriated Niters but not altogether fo regularly 
figured : but moft of them are oblong particles, angu- 
lar, and pointed, wh ch may. perchance exftimulate the 
Stomach, (by its netling pungency) like a heap of 
needles, and fo promote its vomitory operation. 


OBSERVAT. XLVIL 


A Nett. 


A Nitt is an Egge glewed by fome vifcous matter to 
_ the fides of the hair it fticks to ; it is Oval in fhape, 
white in colour, and-full of tranfparent Liquor or Gel- 
ly, and feems to be cafed in a brittle Shell by the crack- 
ling it makes ‘twixt your nails. In the fame manner 
appears a Nittina Horfe’s hair: Aduffet will needs have 
jta quick, or rudely:fhaped Animal, Thus difcurfive 
Argumentation and Rational probabilities miflead men 
in the Wildernefs of Enquiry; but he that travels by 
the Clew, which his own fenfe and ocular obfervation 
has fpun out, is likelieft to trace the fecureft path, and 
go furtheft into the Maze and Labyrinth of Truth. 


OBSER- 
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OBsERVAT. XLVIII. 
A Line drawn upon Paper. 


~A S thefe dioptrical Glaffes, do heighten and illu- 
ftrate the Works of Nature, fo do they onthe 
other fide, difparage and depretiate thofe of Art: For 
as they.fhew the incomparable exaétnefs of the former, 
fo do they difcover the flaws and deficiencies of the 
latter; for a right line either printed or drawn never 
foneatly upon paper appears allragged, indented, and 
difeontinued by the rugoftties and feeming protube- 
rances of the paper, in which likewife you may. fee 
whole clouds, as it were, of raggs, the primitive mater 
als thereof. 
Lhada Rarity beftowed on me by Mafter Taylor(once 
a famous Scrivener in thefe Parts ) which is, The Lords 
Prayer and Creed writ in words-at lenath, anda Brevi- 
ate alfo of the ten Commandments, and all couched 
(but diftin@ly writ) inthe compafs of a fingle penny. 
In the Mzcro/cope you might read itall, as if it were writ 
in Texthand, butallthe Letters appeared (as we have 
obferved of the line) crooked and unhandfome; fo In-. 
artificial is Art when fhe is pinched and ftreitned in her 
Workmanthip. 
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OBSERVAT: X LIX. 
The Sparks of Flint and Steel, 


iy Rea a good Steel and Flint, and ftrike fire overa 
white fheet of Paper, and obferve diligently where 
fome eminent Spark falls; for there you fhall find a 
little dark {pot or moat, no bigger then a pins point, 
which through our Aficro/cope did appear to bea per- 
feétly round ball polifhed like Steel or Glafs, infomuch 
that I could fee the Image of the Window, and the mo« 
tion of my hand reflected fromit. What this polifhed 
Atom is 5 Mafter Hook has ingenioufly conjectured , 
viz. That it is a parcel of the Flint or Steel, or boths 
which by fo violent a percuffion 1s made fo glowing 
hot, that’tis melted into glafs : for firft, I obferved that 
it was perfectly globular, and exactly like thofe glaffy 
Cindars, which are melted at the Iron-forges. Se- 
condly, Thatit was none of the Atoms of the Steel or 
Stone, grated off by Collifion ; for thofe you might 
eafily fee were diftinguifhable from it; now that fo lit- 
tle a ftroak, and fo fall a fire can vitrify, will be better 
underftood by him that knows, how fmall aheat ata 
Lamp-Furnace will melt Glafs: 1 have fmall Capillary 
Glafs-Tubes, which will melt immediately like Wax, 

if you hold them but near the flame of acommon Can- . 
dle, without any blaft atalls by which Artifice I make 
{mall Syphons, for the Tryal of many notable Experi- 
ments, of which I have treated at large in our Mercurcal 

Experiments. 

This further I fhall adde of Flint, that in it you fhall 
{ee 
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fee {mall Sparks of Diamonds angular, and growing out 
of the Stone as out of a Mineral bed, 


OBSERVAT. L. 
Of Hair. 


W7" flit a black Horfe’s Hair witha Rafor, and 


| perceived it to be hollow, witha white ftreak. 


like pith in the middle of it; itfeemed as big as a Ruth, 
and like a Rufh flit length-wayesintotwo. They are 
none of them Cylindrical, but angular and corner’d, 
which you may even perceive by your fingers, by twir- 
ling a Horfe-hair inthem: Now though Borrellus, and 
fome of our Anatomifts, as Bartholin, Riolan, Ge, fay 
the like of the Hairs of amans head, that they alfo are 
hollow within, and angular and cornerd without: yet I 
could never perceive neither the one northe other in 
any of the Adzcro/eopes I have feen , though Ihave tried 
itin fonr excellent ones, the worft whereof I am confi- 
dent was better then that of Borre/s: In all which, I 
could perceive nothing of an Hair, but that it was like 
athin horn fomething diaphanous (efpecially in the full 

Sun ) which diaphanity might perchance hinder the 

appearance both of its cavity and angularity alfo: for 
i my felf have little glafs pipes of fo little a Cylinder, 

and fo fmall a bore, that their hollownefs to the bare: 
eye is utterly imperceptible, 

And fince the briftles and quils in other Animals are- 
fenfibly hollow, which are analogous to thehairsina 
man; Idoubtnot, but every one of our hairs is hollow. 
alfo, which though our Glaffés (by reafon of their tranf- 

a parency, 
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parency) cannot prefent,yet IC 1s palpably evinced by an 
odde Experiment inPoland,where there is a difeafe(they 
call the P/iea) which makes the very hairs of their heads 
drop bloud atthe ends , and if cut any where, to drop 
bloud there alfo; which infallibly proves the tubulous 
cavity of them. Befides, we fee the hairs do grain and 
fork themfelves , ( when*grown too long ) whichis a 
fign alfo of their hollownefs. 

What, fhall we judge them too fmallto be perforated 
by Nature ? fince we fee fhe has perforated Veffels 
within the Body, as fmall as hairs,as the Vene Lattee, and 
Lymphe-duéts; nay , fince. we fee that Art can blow 
a glafs hollow, and yet as {mall as a hair 5 and your Wire- 
drawers know, that if they take a fhort piece of Wire, 
as thick as a quill, and drill it through, that then though 
they drawit out to the fmalnefs of a hair, yet will it ftill 
remain hollow quite througlrin defpite of their Wurdle: 
which is as great a Miracle in that Engine , as that the 
like Wire once gilt , fhall remain perfeétly gilt all 
over, though it be drawn five hundred yards longer 
than it was at firft ; which isan experimental truth, and 
the dayly practice of our Wire-drawersin Lendon. So 
that the eonclufion of this Obfervation may be this, 
that every hair of our head is asa little quill or horn, 
hollow and tranfparent. Which feems to be further a- 
vouched alfo by the burning of hair; for there you 
may perceive the fame odour and {mell, as of burnt 
horn; and the Chymifts, as Iremember, draw out of 
hair a volatile Spirit,exactly like that of Harts-horn:both 
which experiments do prove an homogeneity and fimt- 
larity of their fubftance, 


O BSER- 
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‘OpserRvatT. LI. 


Of Aromatical, Electrical , and Magneti- 
cal Effluxions. 


Ome with a Magifterial Confidence do rant fo high 
as to tellus, thatthere are Glaffes, which will re. 
prefent not onely the Aromatical and Ele@rical Effux- 
ions of Bodies, but even the fubtile efluviums of the 
Load-ftone it felf, whofe Exfpirations (faith Door 
Highmore ) fome by the help of Glaffes have feen in the 
form of a Mift to flow from the Load-ftone. This 
Experiment indeed would be an incomparable Evi@i- 
on of the Corporeity of Magnetical Efluviumssand fen- 
fibly decide the Controverfie ‘twixt the Peripatetick 
and Atomical Philofophers. 

But lam fure he had better Eyes , or elfe better 
Glaffes , or both, then everIfaw, that performed fo 
fubtle an Experiment: For the beft Glaffes that ever 
Ifaw, would not reprefent to me, the evaporations of 
Camphire (which fpends it {elf by continually effluvia- 
ting itsown Component Particless) nay, Icould never 
fee the groffer fteams that continually perfpire out of 
our own Podies , which youfee will foiland befmear 
a polithed Glafs at any time ; and which are the fuligi. 
nous Eructations of that internal fire, that-conftantly 
burns within us. } 

a I Indeed 
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Indeed if our Diopticks could attain to that curiofi- 
ty as to grind us fuch Glaffes, as would prefent the Ef- 
fluviums of the Magnet, we might hazard at laft the 
difcovery of Spiritualities themfelves: however it 
would be of incomparable ufe to our Modern Corpuf- 
eularian Philofophers, who have banifhed Qualities out 
of the lift of the Predicaments. And truly, as the Lear- 
ned Doctor Brown hath it; The Dotrine of Effluxi- 
ons, their penetrating Natures, their invifible paths, 
and unfulpected effeéts,are very confiderable : for (be- 
fides the Magnetical One of the Earth){everal Effufions 
there may be from divers other Bodies , which invifibly 
act their parts at any time, and perhaps through any 
Medium: A part of Philofophy but yet in difcovery ; - 
and will, I fear, prove the laft Leaf to be turned over ir 
the Book of Nature. | 


Some Confiderations, Corollaries , and De- 
duttions, Anatomical, Phyfical, and Op- 
tical , drawn from the former Expert. 
ments and Obfervations. 


En Therefore, itis Ocularly manifeft from the for- 
mer Obfervations, that, as perfeét Animals have an 
inceflant motion of their Heart, and Circulation of 
their Bloud ( firft difcovered by the illuftrious Doctor 
Flarvey; ) fo in thefe puny automata, and exfanguineous 
pieces of Nature, there is the fame pulfing Organ, and 
Circulation of their Nutritive Humour alfo: as is de- 

monftrated 
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-monftrated by OBSER V, fourth, fixth, feventeenth, 
Se. 

Nay, by OBSER V. fixth, it is plain that a Loufe ts 
a Sanguineous Animal, and hath both an Heart and Au- 
ricles, the one manifeftly preceding the pulfeof the o- 
ther s and hatha purple Liquor or Bloud, which circu- 
lates in her (as the Nobleft fort of Animals have) which 
though it be onely confpicuous in its greateft bulk, at 
the heart, yet certainly it is carried up and down in Cir- 
culatory Veffelss which Veins and Arteries are fo ex- 
ceeding little, that both they and their Liquor are in- 
fenfible : For certainly , if we canat a Lamp-Furnace 
draw out fuch fmall Capillary Pipes of Glafs that the 
reddeft Liquor in the World fhall not be feen in them 
(which I have often tried and done ; ) how much more 
curioufly can Nature weave the Veffels of the Body 5 
nay, and bore them too with fuch a Drill, asthe Art of 
man cannot excogitate: Befides, we fee, even in our 
own Eyes, that the Sanguineous Veffels that run along 
the white of the eye (nay and probably into the diapha- 
nous humours alfo) are notdifcernable, but when they 
are preter-naturally diftended in an Ophthalmia,and fo 
grow turgent and confpicuous. 

To which we may adde, that in moft quick Fih, 
though you cut a piece of their flefh off, yet willno 
bloud be difcernable, though they be fanguineous Ant- 
mals; but the bloud is fo divided bythe minutenefs 
of their Capillary Veffels, or percribration through the 
habit of the Parts, thateither it hasloftitsrednefs, or 
our eyes are net able to difcover its tincture. 

Secondly, It is obfervable alfo from the former Ex- 
periments, that in thefe minute Animals their nutritive 
Liquor never arifes to the perfection of bloud, but con- 

i, > tinually 
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sinwally as it were remains Chyle withinthem, for want 
of a higher heat to dye it into that Spirituous Liquor : 
Nay, you fhall obferve in perfect Sanguineous Animals 
4 Circulation-of an albugineous chylie-matter (before 
the bloud have a being) if youtake Nature at the rife, 
and critically .obferve her in her rudimental.and ob- 
feure beginnings. , 

For view but an Egge, (after the fecond day's Incu- 
bation, and-you fall fee the cicatricula in the Yolk, di- 
fated to the breadth of a groat or-fix-pence into tran 
parent concentrical circles ; in the Centre whereof isa 
white Spot, with fmalf white threads, (which in futurity 
proves the Heart with its Veins and arteries) but at prcs 
fent both its motion and circulation is undifcernable to 
the bare eye, by reafon of the feeblenefs thereof, and 
alfo becaufe both the Liquorand its Veflels were con- 
eolourto the white-of the Eggsthey fwumins but the 
Heart does circulate this ferous diaphanous Liquor, be- 
fore (by ahigher heat) it be turned into bloud. 

And one thing here Fan tempted: to: annex, which 
is a pretty and beneficial Obfervation of the Mzcro/cope, 
and thatis, That as foon as ever you can fee this red 
pulfing Particle appear (which Doctor Harvey concett- 
ed,not to be the Heart,but one ofits Auricles) you fhall 
moft diftinétly fee it, to bethe whole Heart with both 
Auricles and both Ventricles, the one manifeftly pre- 
ceding the pulfe of the other ( which two motions the 
bare eye judges to be Synchronical) and withoutany 
interloping- perifyftole at all: So admirable is every 
Organ of this Machine of ours framed, that every past 
within usisintirely made, when the whole Organ feems 
too. little to have any parts at all. | 

Thirdly, It-is peculiarly remarkable from Od/erva- 
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sion ¥XXi. That not onely the bloud in perfect Animals, . 


and the chyle in imperfect ones;but alfo the Animal Spi- 
rits have a Circulation, which fingular obfervation hath 
often provoked and entifed our endeavours into.a.fur- 
ther enquiry after the Nature of thefe Spirits, as to their 
Origin or Generation , their activity and motion, with 
fome other eminent properties: belonging to them > 
we fhall draw our thoughts together, and fo prefent 
them to your View: I will not fay, that our difcourfe 


hereon , fhall pafs for an un-controllable authentick - 
~) 


Truth sit is all my-ambiion ific attain but to the favou- 
rable,reception of ara ional Hypothefis at laft, 


A Digrefion of the Animal Spirits. 


If, then, we have not thofe narrow conceptions of - 


thefe: fixbtle Spirits to think that they are onely in- 
cluded within: the Bodies of Animals, or generated 
(much lefs created) there, but-we doe believe that they 
are univer fally: diffafed throughout: all Bodies.in the 
World, and that Nature at Grtt created this etherial 
fabftance or fubtle particles,and diffufed them through- 
out the Univerfe, to-give fermentation and concretion 
to Minerals; vegetation and maturation to Plants; life., 
fenfe, and motion to Animals ; And indeed , to bethe 
main {though invifible ) Agent in all Natures three 
Kingdoms Mineral, Vegetal, and Animal. 
And Je&t- they Should ( becaufe of their exceeding 
volatility and activity) be of litde or no ufe; Nature hath 
immerfed them in grofler matter, and imprifoned them 


in feveral Bodies, with which fhe has intermixed.them, 


the. 
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the better to curb the boundlefs activity of fo thin and 
{pirituous a fubftance , and therefore the Spirits ( of all — 
compound Bodies efpecially ) ought to be confidered 
under a triple notion: 


1. Fixation, 
Viz. Under the ftate of 2, Fufion. 
3. Volatilizxation. 


Firft of Fixation, when they are fo complicated with 
the groffer Particles of Matter, and locket therein fo 
faft, that they can hardly be feparated, and dif-imprifo- 
ned as in Minerals, but moft efpecially in Gold. 

Secondly, The ftate of Fufion, Icall that, when the 
Spirits by any kind of help have fo wrought themfelves 
towards a Liberty, that they are in the middle way to 
Volatility , as in half-concoéted Minerals, fermenting 
Vapours or: Liquors, and half-ripned Fruits, @c. 

Thirdly , The Spirits are in their third ftate of Vola- 
tility, when after a colluctancy with the groffer Parti- 
‘cles they have fo fubjugated and overcome them, that 
they are juft upon wings, and ready to fly away; asin 
Wiue when it is ia the height of its fermentation, and in 
fome part of our arterial bloud alwayes. Now we ob- 
ferve that thofe Bodies that relax and open the groffer 
compofition of other Bodies, do prefently create a fer- 
mentation; for, being like fo many Keys, they fet the 
imprifoned Spirits at Liberty, which prefently fall on’ 
working,and by attenuating the groffer parts,feparating 
the Heterogeneous, volatilizing fome, precipitating of 
others, digefting of others, expelling of others,do at laft 
mould it and work it to fuch a Body,as the parts of it are 
fit to make up:In all which interval of time,there is a pal« - 
pable 


Microfcopical Obfervations. 

pable and fenfible heat produced: Thus this Spirit be- 
ing embowelled in the Earth, and meeting there with 
convenient matter and adjuvant caufes , doth proceed 
to produce Minerals, creating an actual heat ,. wherefo- 
ever it operates,as in Allum or Copperafe Mines, which 
being broken, expofed, and morftned, will gather an 
actual heat, and-produce much more of thofe Minerals, 
thenelfe the Mine would yield, as 4grtcola and Thurnt- 
feer do affirm, and is proved by common experience. 

The like is generally obferved in Mines , as Agricola, 
Eraftus, and cibanius, S¢. do affirm and avouch out of . 
the dayly experience of Mineral men, who affirm, that . 
in moft places they find their Mines fo hot, as they can 
hardly touch them ; although it is likely that, where 
they work for perfect Minerals , the heat which was in 
fermentation whilft they were yet in breeding, is now. 
much abated, the Mineral being grown to their per- 
fection, as the skilful and excellent Doctor Fordan very > 
well infers. 

‘The like heat we obferve canftantly to be in our 
Cole-Pits: Nay, wefometimes obferve in our Brafs- 
lumps (as our Colliers call them) which is-a kind of 
Marcafite, a very greatheat.; for being expofed to the 
moift Air, or fprinkled with water, they will fmoak and 
grow exceeding hot; and if they belayd up ona heap 
and watered, they willturn into a glowing red hot fire, 
as Ihave feen them my felf. 

And it was a Cafualty once terrible to our Neigh- 
bour-Town of Ealand; for there, one Wil/ona Patient 
of mine,having pil’d up many Cart-loads of thefe Brafts . 
lumps in a Barnof his, ( for fome fecret purpofes of 
his own) the Roof letting rain-water fall copioufly in 
amongft them, they allbegan to {moak, and at lane 

take 
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take fire, and burnt like red hot Coals; fo that the 
Town. was in an uproar about quenching ofthem; and 
one thing further I took fpecial notice of in this un- 
lucky Experiment, that the Water which drained from 
the quenching of them, leftlittle pieces and Cryftalsof 
Copperafe fticking all along to the Piles of Grafs, that 
orew i) the Croft it run down. 
° ‘Thus Antimony and Sublimate being mixed toge- 
ther, will grow {o hot (the one relaxing the fermenting 
fpirit in the other) that they are not to be touched, 
Thus in the Corrofion of Mettals by Aqua fortis, what 
a: ftrong heat is there inthe Liquor, and whata {team 
conftantly evaporates during their fermentation. In 
the Commixtion of Oylof Vitriol with Oylof Tartar 
per deliquium, what a violent heat and effervefcence do 
prefently arife, befides a fharp and acrimonious vapour 
that {trikes our noftrils. Nay, and we fee our Subter- 
saneous Damps do fometimes with intermixtion with 
the moift Air, grow to that over-height of fermentati- 
on, that they fire of themfelyes and ftrike down all be- 
fore them. , 
Thus the Spirit of Niter mixed with Butter of .Anti- 
mony, grows fo hot, thatit is ready to rife ina flame. 
Thus.certainly do all Baths receive their heat from 
Mineral Vapours , or the Minerals themfelves, being za 


folatis Princip, and fo the fermenting Spiritfets a play- 


ing inthem , as the Learned Doctor fordan did moft ra- 

tionally conjecture. | 
This univerfal fermenting Spirit doesnot onely play 
thefe feats inthe Minerals butalfo operates in the Jame 
manner inthe Vegetable Kingdome, which we ocular- 
ly behold in the Artifice of Malt, where the Grains.of 
Barly being moiftned with water , the parts are relaxed, 
"the 


Microfcepical Objervations. 
the internal Spirits in them are dilated, and put into 
actions and the fuperfluity of water being removed 
(whichmight choak it) andthe Barly being layd up in 


heaps, the fermentation and heat prefently appears , 
with a kind of vinous fteam and effuviums which 


paffe from it, and therefore it fhoots forth into Spires. 
Thus-we fee in wet-Hay , how the {pirits work not one- 
ly to aheat, but (if they be not cooled and prevented 
by Ventilation) they break outinto aflame alfo; Nay, 
in all Vegetables there is this conftant Heat (though it 
be below our Senfation) as it is in fome Fifhes and 
colder Animals alfo, and a conftant fteam and tranfpi- 
ration of particles, as we have experimentally proved 
in our XXV. Ob/ervation. 

And now let us purfue thefe Spirits into the Animal 
Kingdom , and we fhall fee that they have the like 
effects and operations there alfo , asis formerly obfer- 
ved; onely, being there in greater plenty , and more 
purely refined, and in a conftant ftate of Fufion and 
Volatility, they work nobler effects. 

Now the Spirits that are lodged in all the meats and 
drinks we receive, being more or lefs fixed therein; 
What does the Soul, but (liké an excellent Chymift) in 


this internal Laboratory of Man, by a fermentation of 


eur nourifhment in the ftomach and guts, a filtration 
thereof through the Laétee , a digeftion in the Heart, a 
Circulation and Reétification in the Veins and Arte- 
ries:, what does fhe , I fay, by thefefeveral Phy/ica-Chy- 
mical operations, but ftrive all this while to unfix , ex- 
alt, and volatilize the Spirits conteined in our nutri- 
ment, that fo they may be tranfmitted to the Brain, and 
its divarications, and in that reconditory kept and repo- 
fated for her ufe and fervice. 

K So 
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So that thefe which we now call Animal Spirits are 
the pureft, {ubtleft, and moft volatile particles and actt- 
veit Atoms of the bloud, which by continual pulfation 
of the Heart are carried with the bloud by the carotidal 
Arteries up into the Brain, and there by that lax and 
boggy fubftance are imbibed and feparated from the 
bloud, and thence by the Spinal Marrow and Nerves 
tranfmitted to-all the parts of the Body. 

Now as the Chyle is perfected in the ftomach and 
guts, andtheir appendent Veffels, the Jacteal Veins ; 
and as the bloud1s perfected in the Heart , and its an- 
nexed Veffels, the Veins and Arteries: fo the Animal 
Spirits are feparated , preferved, and perfected in the 
Brain, with its continued trunk and branches, v7. the 
Spinal Marrow, Nerves, and Fibers, for the ufes here- 
after to be declared. 

Now the two former Liquors, the Chyle and the 
Bloud (becanfe of their groffer liquidity ) need to be 
conveyed in hollow Pipes and Channels ( vz. the Veins 
and Arteries; ) but the Spirits which is the quinteflence 
of them both, can eafily pafs by a {wift filtration, 
through the Brain, Spinal Marrow, and Nerves, Mem- 
branes, and Fibers, whichare as it were the Cords, 
Sayls, and Tackling, to move this Engine or Veffel we 
callthe Body. 

Nay, though we can give you no fenfible eviction of. 
it, Why may not all thofelong filaments of which the 
fabftance of the Brain, Spinal Marrow, and Nerves 
confifts, be tubulous and hollow ; {fo that the Animal- 
Spirits may be channelledthrough them, asthe bloud 
through the Veins and Arteries? I am fure, we fee by 
Obfervation xxxi.andL. what infinitely {mall filaments 
and veffels there are in Animals, and yeralltubulous 

| and 
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and perforated; fo that the fuddain inflation of all 
thofe capillary threads or pipes, may ferve for Motion 
of the Body , andthe conftant though flower filtration 
of the Spirits through their Coats and Cylindrical Mem- 
branes may ferve for Senfation. So thatitfeems, this 
Cottage of Clay, with all its Furniture within it, was 
but made in fubferviency to the Animal Spirits 5 for the 
extraction , feparation, and depuration of which, the 
whole Body , and all the Organs and Utenfils therein 
are but inftrumentally contrived, and preparatorily de- 
figned, Juft as the Chymical Elaboratory with all its 
Furnaces, Crucibles, Stills, Retorts, Cucurbits , Ma- 
trats, Bolt-heads, Pelicans, Gc. were made for no other 
end bythe ingenious Chymift, than for the extraction 
and depuration of his Spirits and Quinteffences (which 
he draws from thofe Bodies he deals with) in the ob- 
tainment of which he hath come to the ultimate defign 
of his indeavours. 

Now as in Minerals and Vegetables the colluctancy of 
thefe fermenting Spirits with the°groffer matter, does 
both create a conftant heat and evaporation of Atoms: 
Soin Animals, the like is more eminently confpicuous, 
to wit the vital heat, or calidam innatum , and thofe full- 
ginous effuviums which pafs conftantly out of us by 
infenfible tranfpirations which Sanéorzus hath proved 
to exceed the bulk and weight of all our fenfible Evacu- 
ations whatfoever. 

Having thus demonftrated how the Soul obtains thefe 
Spirits after her feveral operations of Digeftion , Chy- 
lification, Sanguification, Circulation, @¢. the like 
an let us fee what ufe fhe makes of fo pretious a fub- 

ance. 


-Firtt, therefore we affirm, that this thin-and fpiritu- 
: hea ous 
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ous matter, which is called the Animal Spirits, is the 
immediate Inftrument of the Soul, in all her operations 
both of Senfe and Motion. Firft, for fenfe, itis plain 
by what is difcovered in a Vertigo ; for the Brain it felf is 
not of fuch a fluid fubftance, as to turnround, and 
make all obje&ts to do fo too; wherefore tis a fign that 
the immediate corporeal inftrument of conveying the 
images of things, isthe Spirits in the Brain. Secondly, 
Thatthey are the chief Engine of Sight, is plains not. 
onely becaufe the eyc is full of thefe livid Spirits , but 
alfo becaufe dimnefs of fight comes from deficiency 
of them, though the parts of the eye otherwayes been- 
tire enough, as in fick and old perfons , andin thofe 
troubled with an Amaurofis, or Gutta Serena. Uhad the 
laft year a Patient, a young Boy of feventeen years old, 
who fell cafually ftark blind of his right eye ; in which 
you could outwardly difcover no fault at.all (the Dif- 
eafe being an Amaurofis , or obftruction of the Optick, 
Nerve) for, that Nerve being by fuccefsful means dif- 
obftruéted and relaxed, fo. that the Animal Spirits 
were able to flow done to the Retina again , he fhortly 
after perfectly recovered his fight again, withoutany 
relapfe at all, to this prefent day. Thirdly, If you caft 
a Ligature upon any Nerve, you deftroy both the fenfe 
and motion of that part whither that Nerve was proe- 
pagated (as by that pleafant Experiment by tying the 
recurrent Nerves in aliving Dogg, we have tryed ) till 
by relaxing the Ligature the Spirits may have the free- 
dome to channel into the Nerves again: Which truth is 
alfo handfomely made out, by that ordinary example 
of amans Leg being afleep (as we callit) for by com- 
preffion of the Nerves , the propagation of the Spirits 
into the partis hindred; for, as fenfe and motion is re- 


{tored, 
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ftored, you may feel fomething creep into the Leg, 
tingling and ftinging like Pifmires (as Spigelius com- 
pares: it ) which is the return of ‘the Animal Spirits into 
that partagain. Fourthly, That Spontaneous motion 
is performed by continuation of the Animal Spirits , 
fom the common Senforium to the Mufcle, ( which is 
the grofs Engine of Motion) is fenfibly evinced in dead 
Palfies, where one fide is taken away. 

Toall which add, the former Obfervation of the Spi- 
rits circumundulation when the Snail at any time mo- 
ved, and of their joint quiefcency together. 

Having now. fhown you how thefe.Animal Spirits are 
generated inour Body, or, to{peak more properly, dif- 
imprifoned.and feparated from our nutriment , and fo 
from fixation, brought through Fufion to Volatilizati- 
on; having alfo fhown you what ufe Nature makes of 
them in Senfation and Motion: let us {crew our Enqui- 
ry a little further, and fee if we can difcoverhow the 
Spirits move inthe Brain and Nerves, to perform the 
fame operations. Firft, therefore, we affirm that a 
leffer quantity and flower motion of the Spirits is re- 
quired for Senfation , than there is for Motion; for in 
this. the Mufcle fwells that moves the part, whichis a 
plain Indication of a greater influx ef Spirits directed 
thither ; a greater, I fay,for Ido not deny but there is re- 
quired to fenfation a moderate quantity and diffufion 
of the Spirits into all the parts of the Body, elfe we 
fhould alwayes be benummed and ftupid Cas when our. 
Leg is afléep) by an interception of the Spirits. Se- 


condly, that their motion is flower in fenfation then. 


motions the former Experiment of the Snail does alfo. 
manifeft : whofe Animal Spirits never begin to undulate 
till the begin tomove, whereas fhe is f{enfible when they 


are - 
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are in Quiefcency, as you may, by pricking her witha 
Needle,eafily obferve. Thirdly,in the return of the Spi- 
rits into the ftupefied Leg, we plainly perceive by the ~ 
prickling,what a flow motion the Spirits have. All which 
Phenomena do feemto favour our former Conjecture, 
that for Motion the Spirits move impetuoufly down the 
nervous filaments, (which are hollow; )but for Senfation 
they onely creep by a filtration down their Coats and 
Membranes. . 
Now thefe Spirits being fo fubtle and diffipable, the 
Soul fpends them every day inufing of them, and they 
being much fpent, fhe can hardly move the Body any 
longer : The fenfe whereof we call Laffitude ; For 
certainly, as Doctor More very ingenioufly inferrs, if it 
were an immediate faculty of the Soul to contribute 
Motion to any matter; I do not underftand ( that Fa- 
culty never failing nor diminifhing , no more than the 
Soul it felf can fail or diminifh ) that we fhould ever be 


Thus are the Phenomena of Senfe and Motion beft 
falved , whilft we are awake; now what happens when 
we fleep, is a matter of further enquiry : Some have 
defined Sleep to be a migration of all the Spirits out of 


_ the Brain, into the exteriour parts of the Body; whereas 


by our former Obfervations, it may rather feem to the 
contrary; thatis, The retraction of the Spirits into the 


Brain, orat leafta reftagnation of them inthe nervous 


parts, does (till Nature being recruited by a new fup- 
ply and regeneration of them in the Brain) direct them 
into the Spinal Marrow and Nerves, which being re- 
plenifhed with them again, they run their current as bes 
fore; fo the whole Animal thereby is made capableof 


feeling the Impulfes of any external object whatever 
(which 
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(which we call, Waking ) and during this Interval and 
Non-tearm of fenfation (for fo we may without a Com- 
plement call Sleep ) why may not the Soul be retracted, 
and wholly intent apon, and bufied about, her Vegeta. 
tive and Plaftical Operations? So that when fhe has 
locked up the doors of this Laboratory the Body ; fhe 
may be bufie in augmentng, repairing, and regenerating 
all the Organs and Utenfils within, and painting and 
plaiftring the Walls without. This I am fure we ob- 
ferve to be the greateft part of her ob{cure employ- 


ment in the Womb, where the Embryo forthe moft - 


part fleeps, whilft the Soul is in full exercife of her Fla- 
ftick and Organo-Poietical Faculty. | 


Now thefe Animal Spirits being continually tranfe - 


mitted from the Brain, through the Spinal Marrow, 


Nerves, Tendons, & Fibers, into all the parts of the. 


Body ( efpecially whilft we are awaking ) may, fome of 
them at leaft,have a kind of circulation; for thofe which 
erfpire not, having loft their motion, may either mix 


with the bloud za badita partium, or relapfe into a kind © 


of infipid phlegm, as Chymical Spirits do, that are not 
purely rectified , and to be returned back by the Lym- 
phidudts again, 


Laftly , I have but one paradoxical and extravagast - 


Quere to make,and that is this « That fince we have pro- 
ved thefe Animal Spirits to be the ultimate refultof all 


the concodtions of theBody,the very top and perfection : 


of all Nature's operations, the pureft and moft ztherial 
particles of all Bodies in the W orld whatfoever, (and fo 
confequently of neareft alliance to Spiritualities ) and 
the fole and immediate inftrument of all the Soul’s ope- 
_¥ations here, even 7 flatu comunéto ( the Body and the 
Organs thereof, being but fecondary and fubfervient 


Inftruments. - 
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‘Inftruments to the Spirits:)Thefe things being thus pre- 
mifed, may it not be probable enough that thefe Spirits 
‘x the other World, fhall onely be the Soul's Vehicle» 
and Habit, and indeed really that 7 ma amvevuanvr., 
mentioned by the Apoftle; by a vital re-union with 
which, it may fupereminently out-act all that ever fhe 
was ableto do in this earthly Prifon and heavy Cottage 
of the Body ; fince alfo (which I may fuper-adde) thofe 
volatile Spirits (being freed bya conftant and perpe- 
tual diffipation from the Body ) are diffufed through 
this great etherial Ocean,as into their proper Element, 
ready to be united to the Soul at the inftant of her See . 
paration. 


Fourth Deduéttion. 


g—Ourthly , The Phyfiologift alfo may gather fome- 
thing from the former Obfervations, touching the 
ature of Colours ; that they are indeed nothing but the 
various modification of Light. For moft, if not all, Bo- 
dies in their minute particles (through which the Sun's 
Rays have more freedome to penetrate ) feem to lofe 
their Colours, and grow diaphanous, as you may ob- 
ferve in the Mzcro/cope. : 
Secondly, Is it not fhrewdly probable, that fince mo- 
tion is the caufe of fight, (which is nothing elfe, but the 
impulfe that the Luminous Atoms make uponthe Kezz- 
na:) Isit not,] fay; fhrewdly probable, that Colours are 
nothing elfe but a various modification-of this:motion, 
fince we fee that they are both naturally and artificially 
made by light, to which we can imagine nothing to be 
added or deducted to fuper-induce thofe fine Tinctures 


as 
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as inthe Rain-bow, the Prifme, cryftal Pendents, Glafs- 
Globes filled full of water, and inthofe arenulous A- 
toms in the former Experiment xxxiii. except fome 
change in the motion of the Luminous Atoms, which 
muft neceflarily follow from the diverfities of Objects 
and Mediumas they either hit upon or pafsthorow; and 
fo confequently do either accelerate or retardate the 
Solary Atoms in their Dinetical and progreflive Moti- 
on; whence arifes both the diverfity and variety of all 
colours whatfoever, as that profoundeft Mafter of Me. 
chanicks ( Des-Cartes ) hath both fubtilly excogitated, 
and ingenioully illuftrated by the Prifme. 


Lo which we fhall add fome further experimental E- 
viction : 

Firft, If the Hole (through which the Species is 
tranfmitted into a dark room) be covered witha leaf of 
Beaten Gold, it will not onely look of a pure green Co- 
lour, but all the light trajected through it will put on the 
fame Tinéture. 

Secondly, If witha Prifme you ftrike the Rainbow- 
colours upon a wall, and obferving where a red is proje- 
cted, you there place an Eye, the Spectator fhall judge 
it to be another colour ; becaufe that the Solary Atoms, 
which fhot through the Prifme upon the wall, and there 
painted that colour, being again and again refracted by 
the Diaphanous Humours of the Eye, muft needs, in all 
reafon, exchange their motion, and fo confequently 
paint the Retina with another colour: both which Ex- 

eriments fhew, that Colour is nothing elfe but the mo- 
dification of Light, which by the alteration of its moti- 
omnis dyedinto colours. The like Artificial alteration 
of the Colours may be made by interpofing a Burning- 


Glafs 
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Gla ’twixtthe Prifme and the Light, and *twixt the 
Prifme and the Paper. 

But this Carte/ian Theory of Colours we fhall further 
make out by feveral Experiments 1n the Extraction, 
Commixtion, and Tranfcoloration of Tinctures. Firft 
therefore, 

if into the Infufion of Violets you put fome few 
drops of the oyl of Tartar per Deliquium, it will prefent- 
ly ftrike it into a green Tin@ture : now,ifinftead of that 
oyl you put in oyl of Vitriol, it ftrikes it into a purple 
Colour : to which if you fuper-add fome drops of Spirit 
of Harts-Horn, it ftrikes it green again. 

Secondly, If into the Tincture of dryed Rofes 
(drawn in Hot-water with oy! of Vitriol after the ufual 
manner) you drop a few drops of Spirit of Harts-Horn, 
or of Urine, or of oylof Tartar per Deliquium, it will pre- 

ently ftrike the red into a green Colour ; which by a fu- 
pet-addition of the oyl of Vitriol, you may re-tincture 
as before. 

Thirdly,Ifinto an Infufion of Copperofe you fhave a 
little Gall, it prefently puts on a Sable inky Colour; into 
which if you put afew drops of the Spirit or oyl of Vi- 
triol, it trikes out the Colour immediately, and the wa- 
ter becomes white again 5 to whichif you fuper-add a 
few drops of oyl of Tartar per Delzquium, it re-denigrates 
it again. 

Thus a Glafs of the Sweet-Spaw-water alfo, upon the 
Infufion of Gall, turns into a Claret-colour: butif you 
drop but alittle of the faid oy! or fpirit into it, it prefent- 
ly eats out the Colour,and the water returns fo its primi- 
tive clearnefs again. 

Draw a faint Tinéture of Brafil wood, bruifed or ra. 


foed in lnke-warm water, filter it, and clarifie it ; then if 
you 
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you add alittle fharp vineger to a good quantity of ir, 
itwill {trike itinto the exaét colour of good ftale Eng- 
lifh Beer, and it will partly have the {mell of it alfo, 

Secondly, If into another quantity of the faid reddifh 
Infufion you adda few drops of the oyl of Tartar per 
Deltquium , it will turn it toa pure purplifh red, like ex. 
cellent Claret. 

Thirdly, Ifinto this Artificial Claret you drop afew 
drops of the oyl of Vitriol, it will turn it into a pale Am. 
ber colour (like Sack as may be ) which with addition 
of fair water you may empale as you pleafe. By which 
ingenious Commixtion of Spirits and Liquors did Floram 
Marchand, that famous Water-Drinker, exhibit thofe 
rare tricks and curiofity’s at London, of vomiting all kind 
of Liquors at his mouth. 

For, firft; Before he mounts the Stage, he alwayes 
drinks in his private Chamber, fafting, a gill of the De- 
co¢tion of Brafils then making his appearance,he pre- 
fents you with a pail full of luke-warm water, and 
twelve or thirteen glaffes, fome wafhed in vineger, 
others with oyl of Tartar, and oy! of Vitriol; then he 
drinks four and twenty glaffes of the water, and care- 


fully taking up the glaffe which was wafhed with oylof 


Tartar, he vomits a reddifh liquor into it,which prefent- 
ly is brightned up and ting’d into perfe@and lovely 
Claret. 

After this firft affay, he drinks fix or feven glafles 
more (the better to provoke his vomiting) as alfo the 
more to dilute and empale the Brafil Decodtion within 
him, and then he takesaglafs rinfed in vineger, and vo- 
mits it full,which inftantly,by its acidity is tranfcoloured 
into Englifh Beer; and vomiting alfo at the fame time 
into another glafs (which he wafhes in fair water) he 

. aS prefents 
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prefents the Spectators with a glafs of paler Claret,, or 
Burgundian wine; then drinking again as before, he 
picks out the glafs wafhed with oyl of Vitriol, and vo-— 
miting a faint Brafil-water into it,it prefently appears to 
be Sack; and perchance if he wafl’d the one halfof the 
olafs with {pirit of Sack, it would have a faint odour and 
favour of that Wine alfo. | 

He then begins his Caroufe again, and drinking fif- 
tcenor fixteen glaffes, till he has almoft extinguihed 
the ftrength and tincture of his Brafil-water, he then 
vomits into.a Vineger-glafs again, and that prefents 
white Wine. At the next difgorgement-(when his fto- 
mack is full of nothing but clear water indeed(which he 
has fill’d fo, by the exceeding quantity of water which 
at every interval he drinks) he then deludes the Spe- 
etators by vomiting Rofe water,. Angelica water, and 
Cinamon water into thofe glafles which have been 
formerly wafhed. with thofe Spirits.. And thus was 
that famous Cheat perform’d, and-indeed a&ted with 
fuch a port and flowing grace, by that Jralian Bravado, 
that he did not onely ftrike an Admiration into vulgar 
heads,.and common Spectators, but even into the 
judicious and more knowing part of men, who could © 
not readily find-out the ingenuity of his knavery. P 

The Chymical Elaboratories likewife do teach us this 
Truth in Fumes and Smoaks, as well as Liquors (which 
indeed are but rarified and expanfed Liquors;) for Nz 
zer it felf, though nothing a kinto rednefs doth in di- 
ftillation yield bloud-red Fumes (called by the Chy- 
mifts Salamanders-bloud ). which fall again into a Lt 
guor which hath nothing of red in it. 

So Soot (though black) yet when itis preffed and 
forced up into an exhalation by.a ftrong fire , will hs 

| #€ne 
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the Receiver with Milk white Fumes ; thus Sall-Armo. 
niack, and black Antimony, being equally mixed and 


gradually fublimed in an Urinal, will exhibit a Scene: 


of Colours, and willmakeatranfition out of one into 
another with a delectable variety. 

By. all which pleafant Obfervations, it palpably ap- 
pears that the nature of Colours confifts in the free ad- 
miffion , tranfition, refraction, or reflection of light, 
fronx the Objects difcoloured s For firft, you fee feve- 
ral Colours introduced into Liquors by thofe Ingredi- 
ents, that neither had nor could communicate any fuch 
tincture. Secondly, ‘tis as plain, that the miaute Parti- 
cles and Atoms of thofe Bodies that were imbibed by 
the Liquors, and-filled up their {malleft Cavities or In- 
terftices, accordingly as they were altered in their fite, 
pofition , and motion; fo were the Luminous Beams 
varioully tranfmitted , refracted , or reflected , and fo 
confequently thenee refulted thofe feveral Scenes..of 
Colours. 

Thus when. the Atoms-wherewith the Liquor is fully 
impregnated do relax and open themfelves, that the 
light may fairly penetrate,, then is the Liquor limpid and 
clear; butif they drawup alittle clofer one to another, 
fo that the light be refracted, then is the Liquor yellow ; 
if clofer yet to a greater refraction of the Light, then 
is the Liquor red:but if in this randezvouz,they draw up 
into a very clofe Body indeed, fo that by reafon of 
their contiguity , both in rank and file , no light can be 
trajected through them; then opacity and darknefs a- 
rifes: If the Rays cannot break the front of them,. then 
is.a milky-Whitenefs prefented there, 


The 
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‘The Fifth COROLLARY 
Anatomical Confiderations about tbe Bye. 


ioe next Reflections fhall be made upon the Eye, 
to admire as well as contemplate Nature's variety 
in the conftru@ture and conformation of fa excellent an: 
Organ: Thetwo Luminaries of our Microce/m, which 
{ee all other things, cannot fee themfelves, nor difcover 
the excellencies of their own Fabrick: Nature, that ex- 
cellent Miftrefs of the Opticks, {eems to have run 
through all the Conick Sections, in fhaping and figu- 
ring its Parts; and Dioptrical Artifts have almoft ground 
both their Brain and Tools in pieces, to find out the Ar- 
ches and Convexities of its prime parts, and are yet ata 
lofs, to find their true Figurations , whereby to advance 
the Eabrick of their Tele/topes and Microfcopes: which 
practical part of Opticks is but yet in the rife; butif it 
run on as fuccefsfully as it has begun, our Pofterity 
may come by Glaffes to out-fee the Sun, and Difcover 
Bodies in’ the remote Univerfe, that lie in Vortexes, 
beyond the reach of the great Luminary. At prefent — 
let us be content with what our Aicrofeope demonttratess 
and the former Obfervations, I amfure, will give all 
ingenious perfons great occafion, both to admire Na- 
ture’s Anomaly in the Fabrick, as wellas in the number 
of Eyes, which fhe has given to feveral Animals: We 
fee the Tunica Cornea in moft Infects is full of perforati- 
ons, as if it were a Tumica Uvea pinked full.of Holes, 
aad whereas perfect Animals, have but one Aperture, 


chefe Infe@ts have a thoufand Pupils, and fo fee a 
Hemifphere 


Microfcopical Obfervations. 


Hemifphere at once: and indeed ’tis worth our: confide- 
ration to think, that fince their Eye is perfe@ly fixed, 
and. can move no wayes ; it was requifite to lattice that 
Window, and fupply the defeét of its Motion, withthe 
multiplicity of its Apertures, that fo they might fee at 
once what we can but do at feveral times, our Eyes 
having the liberty and advantage to move every way 
(like Balls in Sockets) which theirs have not. 

Secondly , We obferve no diaphanous parts in thofe 
lattic'd Eyes, fince itis probable, that the Horney Coat 
of the Eye fervesalfo for a Perteranium for their Brain: 
For, that the Brain of moft Infects lies in their Eyes, 
feems to me morethana probability. Firft, becaufe 
in Flies, Butter-flies, Bees, @&c. you can find no other 
place in their Heads, wherein any matter analogous to 
the Brain, can be lodged. . Secondly, inthe Eyes of 
thofe Infedts you fhall alwayes find great ftore of a pul- 
pous fubftance, like to be Brain in thofe Creatures, 
Thirdly, the Eyes in all Infects are very large, and feem 
difproportional to fo fmall Bodies, if intended for no 
other ufe than Viffon. Fourthly, why may. not this 
lattic'd film of their Eye be their Tunica Retina, which as 
itis concave in us, is convex in thems and asit is made 
of the Brain in us, fo it isin them, and therefore lies 
contiguous to it,and may indeed be over-caft;by a tranf- 
parent Cornea, through which the Net-work of this in- 


teriour film may thus eminently appear; For certainly - 


fuch Animals as have diftinétion of Senfes, as Seeing, 

Reeling, &¢.muft needs havean Animal-Senfation; an 
Animal, I fay, for I hold alfo anatural Senfation, which 
is performed without a Brain, and fuchan one is difco- 

verable even in Animals, and in our own Selves; for 

befides the Animal-Senfation ( whofe original isin ri 
| Brain 
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Brain) the Stomach, Guts, and the Parenchymata of the 


Body, yea and the Bloud too has a natural Senfation of 
what is good, and what is bad for them, as Doctour 
Harvey has excellently proved , Lib. de Gener. and fo 
fome of the loweft rank of Animals ( as the Zoophyta 
and plant- Animals) may perchance be utterly devoid of 
Animal, and have onely a Natural Senfation 5 but this 
belongeth to fome Anatomical Obfervations I have by 
me, where I may perchance prove that all Vegetables 


‘Cas well as the Senfitiveand humble Plants’) have this 


latter kind of Senfation, as well as Animals,, 

But let us return to the Eye again, of which cuti- 
ous Organ I am tempted to fay much more 5 but that 
T have referved that difcourfe as more proper for my 
Telefcopical Obfervations. Onely for the prefent, to 
encourage the Lovers of free Philofophy, and tolet 
them fee that even the greateft Oculifts and Dioptri- 
cal Writers , that the World ever faw, Kepler, Des- 
Cartes, Schemar, and Hugenius, have not yet difcoyered 
all Nature's Curiofities, even in that Organ; I will here 
deliver one or two Optical Experiments : The firft 
hints whereof, I muft ingenioufly confefs, Ireceived 
from fome Fragments and Papers of our famous, and 
never tobe forgotten Country-man, Mafter Gafcoign of 
Midleton near Leeds, who was unfortunately flain in the © 
Royal Service for His late Majefty ; a Perfon he was of 
thofe ftrong Parts and Hopes, that not onely we, but 
ahs whole World of Learning fuffered in the lofs' of 

aM. 

Takea frefh Eye , and, ina frofty Evening , place it 
with the Pupil upwards,where it may be frozen through, 
then in the Morning you may cut itasyou pleafe. If 
you cut it with a plain Parallel to the Optick Axis(which 

Section 
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SeGtion Des-Cartes thought impoffible)then fhall you fee 
allthe Parts, as he has pictured them pag. 92. and each 
part will be very different in colour, and remain in their 
natural Site, which may be pricked forth in an oyled 
Paper:By this trick alfo you fhall find, that there is adou- 
ble Cryftalline humour , one circum-included within 
the other ; if you do but thaw the Cryftalline you fhall 
fee the outward will pill off from the inward: The right 
Figures of both which Cryftallines are monftrous diffi- 
cult, ifnot impoffible, to find out ; hence it follows that 
every Ray of incidence is feven times refracted in the 
Kye before it reach the Retina, whatfoever Scheinar {ays 
to the contrary. 

The fecond Experiment, is one of the ingenious Ex- 
cogitations of M. Ga/coign’s , anditis to delineate the 

rime partsof the Eye; after this manner : Having a 
Glafs and Table fitted to obferve the Eye's {pots, place 
an Eye with the Horny Tunicle either upwards or 
downwards , between the inmoft Glafs and Table; fo 
near the Glafs, as the Eye will almoft fill up the com- 
pafs ofthe Eye’s Image, then the reprefentation of the 
Bye will be very large ( proportionable to the Eye's 
Image ) upon the Table, and thus you may prick out 
the three Figures of the Cornea, and the outward and in- 
ward Cryftallines. Many other neat wayes with my 
Dioptrical Glaffes can I take the Figures of the prime 
Parts of the Eye, which fhall be difcovered in their fit 
places. 

And now having done with the Fabrick, the.Obfer- 
vations lead us to the Confideration of the Number and 
Plurality of Eyes, chat Nature hath afforded fome Crea: 
tures. I muft confefs though I have been very curious 
and critical in obferving s yet I could never Apu aey 
; Anima 
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Animal that. was monocular, nor any thathada multi- 
plicity of Eyes, except Spiders, which indeed are fo 
fair and palpable that they are clearly to be feen by any 
man that wants not his owa. And though 4rgas has been 
held as prodigious a fiction as Polypheme, and a plurality 
of Eyes in any Creature, as great a piece of mouftrofity, 
as onely a fingle one; yet our glaffes have refuted this 
Errour (as. Ob/ervat. viii. and ix. will tell you: ) fo 
that the Works of Nature are various , and the feveral 
wayes, and manifold Organization of the Body, infcru- 
table; fo that we had need of all the advantages that Art 
can give us, to difcover the more myfterious Works of 
that divine Architectrefs ; but efpecially, when the 
draws her felf into fo narrow a Shop, and works in the 
retiring Room of fo minute an Animal. 

Laftly, Many more hints might be taken from the 
former Obfervations, to make good the Atomical Hy- 
pothefis; which I am confident will receive from the Mz- 
srofcepe fome further advantage and illuftration, not 
onely.as to its firftuniverfal matter, Atoms ; but alfo, as 
to the neceffary Attributes, or effential Properties of 
them, as Motion, Figure, Magnitude , Order, and Dif- 

sofition of them in feveral Concretes of the World; 
efpecially ifour Micro/copes arife to any higher perfecti- 
on: and if we can but, by any artificial helps , get but a. 
olimpfe of the fmalleft Truth, it is not to tell what a Fa- 
brick of Philofophy may be raifed fromits (for to con- 
clude with that ‘Patriark of Experimental Philofophy; 


SirFran-the Learned Lord Bacon,) The Eye of the Under- 
cis Baconftanding, faithhe, is like the Bye of the Senfe; foras 
Nat. Hl- you may fee great Objects through {mall Cranies or 


tory 
sik 7% raall and contemptible Inftances and Experiments. 


Levels; fo you may fee great Axioms of Nature,through 


Thefe 


Microfcopical Obfervations. 


Thefe are the few Experiments that my Timeand 
Glafs hath as yet afforded me an opportunity to make, 
which I haften out into the World to ftay the longing 
thereof ; But you may expect fhortly from Dodtor 
Wren, and Matter Hooke, two Ingenious Members of 
the Royal Society at Grefobam, the Cuts and Pictures 
drawn at large, and tothe very life of thefe and other 
Microfcopical Reprefentations. 


EXPERIMENTAL 
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In three Books. 


Containing 
f q Py . 
New Expe- Microfcopical, 
a cies & Mercurial, 
| Magnetical. 
With fome Deduétions and. probable EXjpothefes: 
raifed from them, in Avouchment and IIlu- 


ftration of the now. famous ATOMICAL 
HypoTHEsIs. 
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Mercuriall Experiments.. 


Begun Anno Domini 1653. 
By 
HENRY POWER, M:* D’ 


finu, multa excellentis ufus Recondita ; que nullam 
cum jam Inventis Cognationem babent, ant paralle- 
lifraum , fed omnino fita funtextra vias phantafic, 

que tamenadhuc Inventa non /unt, que pr aculdi- 


ip[a quandoque prodibunt. Fr. Verulam, lib. 1. 
Novi maicee feét. 109. 


Itaque /perandum omnino eft, effe adhuc in Nature. 


bio, per multos feculorum circuitus co ambages <5 


The 
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The Second Book. 


Hydrargyral, 
“Thefe Phyfico-Mechanical Ex- Hydraulical, 


periments are of four forts, Pneamatical, and 
Mixt. 


Such things as are requifite for the triall of thefe Expe- 
riments, are 


1. A Quart at leaft of (¥ ) Quiekiilver. 

2. oni Glafs-Trunks , real Gla/s-Tubes, fome 
open at both ends, and [ome exatily clofed; or Cas they 
pbrafe it) Hermetically fealed at the one end, All of [ee 
veral Lengths and Bores. | 

3. A Glafs-Tunnel or two, with wooden difbes and [poons, fer 

"filling of the Glafs-Tubes with Mercury. 3 

4. You mut have no Metalline Vtenfils about you,for fear they 
be (poiled with the Mercury. 

5. Spread a Blanket or Carpet on the ground when you try thefe 
Experiments, that fo none of the Mercury may be loft, 
but may be taken up again with wooden [poons. 

6, You may have by you alfo Glafs-Syphens, wWeather-Glaffes 
of feveral right and crooked flapes, SC- the more to aa- 

vantage the Experiments. 
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MERCURIAL 
EXPERIMENTS. 


ih &: AGE 


5 VOLES oF, 


CHape.l. 


Experiment 1. 


ay Dain “Ake a Glafs-Tube of above 29 


a, byl 
owe = inches in length, as A B, clofed at 


7 We ey. the end B, and open at A: fill it 
mse lanes fullof Quickfilver, and fo clofe the 
Rettoed| FESS65 end A, exactly with the thumb (as 


= SJ pa) CR Le 
LS) =) \es witha ftoppel: ) then reverfe it, and 
ein r= putting it and your finger together 


into the wooden veffel D, fill'd 
about two inches deep with Quickfilver, erect it per- 
pendicularly therein ; then drawing away your finger 
from the orifice, your fhall fee a great part of the 


N Quick- 


90 


Mercurial Experiments. 
Snickfilver ia the Tube to make a quick and fmart de- 
{cent into the external Quickfilver inthe veffelsand after. 
it hath,by feveral vibrations up and down, found out a 
certain point or degree , there to ftand ftill and im- 
moveable; fo that all the upper part of the Tube (which 
the Mercury has deferted) wzz. from E to B, will feem 
to be avacuity. 

The firtt Inventor of this noble Experiment, was 
Torricellius the eminent Mathematician, and deferved 
Succeffour to the famous Gallilao, to whom all the 
Common-wealth of Learning are exceedingly oblieg'd, 
becaufe thereby he has excited the greateft modern 
Wits to higher and nobler Experiments. 

In this Lorricellian Experiment (for fo we fhall al- 
wayes hereafter callit) let me give you notice of thefe » 
ware Obfervables : ; 

x. If the Tube be not longer then 29. inches, the 
Quickfilver will not at all defcend: this we have tryed 
-n feveral Lubes of 18, 2r, and 262 inches long. 

2. In Tubes of a greater length then 29. inches, the + 
Quickfilver will defcend. : 

3, The Quickfilver will not defcend lower then 29. 
taches, or thereabouts; that is, the Cylinder of Mercury 
in the Tube will alwayes be 29. inches in height above 
the fuperficies of the reftagnant Merbury in the veffel. 

4. The Quickfilver defcends neither more nor lefs 
in Tubes of a greater or leffer Bore, provided they ex- 
ceed the length of 29. inches. 

5. Howlong foever the Tube be, the Quickfilver 
will fall down to its wonted pitch and ftint of 29. inches 
or thereabouts ; as we have tryed in Tubes of 32, 
252, 37,45, and so inches in Longitude, and all of dif- 
ferent Diameters and Bores, 

6, If 
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6. Ifyouadd any moreQuickfilver to thatin the vef- 
fel, then, that in the’ Tube rifes proportionally the 
higher,: and contrariwife, if youtake any Quickfilver 
out of the veffel, that inthe Tube defcends lower; and 
fo confequently, the internal Quickfilver in the Tube 
keeps alwayes the fame height of that in the veffel, 

9. That you may with great facility move the Tube 
to and fro tuthe veffel’d Quickfilver, but not draw itup 
towards the fuperficies of the external Quickfilver, in 
the veffel without fome reluctancy. 

8. Thatif you tile or incline the Glafs-Tube, you 
fhall fee the Quickfilver gradually to afcend till it al- 
moft totally fillthe Tube, at which Angle of Inclination 
the atletus or perpendicular will be equalto 29. inches, 
let the Tube be of what length foever. 

9.. That upon removal of your finger from the ori- 
fice, you fhall fee the Quickfilver to make.a very Quick 
and Smart defcent fix inches: at leaft below the ftan- 
dard of its Altitude in the Glafs of 45. inches long, and 
in others more or lefs; and after a few vibrations up 
and down, to fettle at its wonted pitch and altitude of 
29. inches, or thereabouts. | : 

10. Thatif any thing,confiderably hot or cold;be.ap- 
plyedito the Superiour part of the Tabe,the Quickfilver 
therein will:more or lefs afcendordefcend, as the water 
in:a Weather-glafs, though with farr feebler and more 
infenfible effects: So thatrany time of the year it) will 
not much defert norfurmountthe determinate height 
and pitch aforefaid of 29; inches. bao 

tr. That this feeming vacuity in the Tube would be 
judged by any one that:came imat an adventure, to be 
nothing but fuch like illuminated ayr as this we breathe 


Iks2 | 
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Mercurial Experiments. 
rz. If you dip your thumb into the veflel'd Mercury, 
and clofe the orifice of the Tube therin,and fo gently re. 
verfe it, you fhal fee the Quickfilver in the Tube to move 
more {wiftly (though not without refiftance,and ebulli- 
tions) through that feeming vacuity ; and the Afercury 
will pafs with fuch fhoggs towards the deprefsed ex- 
treme of the Tube, as willmake you apprehend that the 
Tube will be either beaten out of your hand or broken: 
none of which Phenomena will appear, if you'let in the 
outward ayr into the cavity unpoffeffed by the Agercury. 
In which Interim of Motion, your thumb willbe drawn | 
and f{uck’d into the orifice of the Tube, not without | 
fome confiderable pain. 

13. If beforethe removal of your thumb you reim- 
merge it again into the veflel’'d Quickfilver as before, & 
then draw the Fube perpendicularly quite out of the 
veffell’d Quickfilver, the Quickfilver in the Tube will 


rife tothe topof the Glafs with fuch a violence as will © | 


indanger the knocking out of the head of the Glafs,and 
then the ayr will pafs by a fpeedy ebullition through the 
Quickfilver,and it will totally defcend into the veffel. I 
once brake a Glafs-tube of near forty inches long, by 
plucking it faddenly out of the veffel'd Agercury, 4 
“tgs That you cannot fo cautioufly perform. this 
Experiment in any Glafs Tube whatfoever, but fome 
fittle’ Airswill be feen in the top of the Tube, when re- 
werfed, and before the removal of your Thumb , like 
the little’ Capof Airin the obtufe end of an Egge; fo 
that if you incline the Tube to what Angle foever (as 
in the eighth Obferyable aforefaid) the re-afcending 
Quickfilver will never totally and exactly fill the Tube, 
buca hittle Cap of Air will ftilkftandin the top thereof, 
is, That, ufe all the Artifice anc Induftry you caa, 
: you 
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Mercurial Experiments. 
you cannot fo cautioufly fill the Tube, ‘but that the Cy- | 
linder of Quickfilver will feem cragged and itched, and WPA IK 
never purely {mooth and polifhed,-( though your Glafs ih 
be never fo fmooth and dry,and your Quickfilver never 
fo well purged)which interftices are filled up with Parti- 
clesof Air that lurk *twixt the Contiguities of the Glafs 
and Quickfilver: and which after the defcent of the 
Quickfilver do bubble up,andfhoot themfelves little*by 
little into that feeming vacuity (as you may ocularly 
behold them) and doubtlefs are the occafion and hin- 
drance why uponinclination of the Tube (asin 8. 00- 
ferv.) the Quickfilver cannot totally replenifh and fill 
the Tube again. 

16.We filled a Tube of 27.inches with Quickfilver,and . 
after inverfion of it into a Veffel of Quickfilver,as in the 
Torricedcan-Experiment we perceived, juft upon rerracti- 

on of the finger, the lictle Particles-of Airwhich re- 
mained lurking between the fides of the Tube and the 
Quickfilver,on the fuddain to become more vifible,by a 
violent and rapid dilatation, flying out like fo many little» 
Springs wound up, and- then all at once fet at Li-. 
berty. 

17; If youimmerge the Tube into Veffels of Quick- . 
filver of feveral Capacities andJarger Surfaces, ‘the det. - 
cent of it will not alter. ) 

18. Obferve thatthe height of the Mercurial Cylin- 
der, whichhere with us is found to be 29. inches atthe 
leaft ‘(if you order the Tube handfomely in filling oft) 


a rn SSS oe ae o=- - 20 Se ere r = OTL — SS — 
—— ee eS ——— - = = SS Ses a SS = === —— = ae 
—nmielin OT a ——~ a 
— SS = ae — = = "5 


may feem greatly different fromthe French Obiervati- | i 

otis, and thofe of Forrain Experimenters, as Parrzcelizws Be 

himfelf, Doctor Pa/cal, Roberual , Doctor Petizt ; and 1 i Hh} Hi 

Pecquet, who all affign its Altitude to be but about 27. A 

inches. To this I fhallonely at prefent anfwer, that this | ih | 
difference - | | 
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difference of the Mercurial Cylinder, may partly arife 
from the variations of the Climates, the Air being more 
thin and hot thenours, partly from the difference and 
altitude ofthe Atmofphere here and there, (as fhall 
hereafter be made mere intelligible ) and partly from 
the diverfity of our meafures and theirs., or from the 
club and combination of all thefe caufes joyned toge- 
ther. To which I may well fuper-add, the negligence 
or inconfideration of thofe that try this Experiment ; 
for you may alter the height of the Mercurial Cylinder, 
as you do rudely or cautioufly tunnel in the Quick 
ilver into the Tube; for I have fometime with exa& 
caution, made it to rife to 30.inches in altitude from 
the Surface of the reftagnant Quickfilver in the Veffel. I 
fet down 29. inches as its determinate height, to which 
it will for the moft mount, though you ufe buta careleds 
kind of carefulnefs in the management of the Experi: 
ment, 


Cuape. II. 


That in the {uperiour part of the T ube there 
is no abfolute Vacuity. 


T )Efore we proceed to any further Experiments, .we 
B will firft canvafs the Caufe of this Primitive one of 
Torricellixs, which has given..occafion of trying allthe 
reft; and then we wil: deliver our Alypothefis, which} 
hope will falveall the ftrange appearances, not onely in 
this, but in thofe ftranger that follow. | | 
Valertanus. Magnus, and fome others are. fo fond to 
believe 
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believe this deferted Cylinder to be an abfolute Va- 
cuity, which is not only non-philofophical, but very 
ridiculous, 

1. For, the Space deferted hath both Longitude , 
Latitude, and Profundity, therefore a Body ; forthe 
very nature ofa Body confifts onely inextenfion, which 
is the effential and unfeparable property of all Bodies 
whatfoever. 

2, Again we have the fenfible eviction of our own 
eyes to confute this Suppofitional Vacuity ; for we fee 
the whole Space to be Luminous (as by 08/er.) Now 
Light muft either be a Subftance, or elfe how fhould it 
fubfift Cif a bare Quality ) ina Vacuity where there is 
nothing to fupport it ? 

3. Again, the Magnetical Efluxi6ns of the Earth are 
diffufed through that feeming Vacuity, as per Experc- 
ment. 

4. There is fome Air alfo interfperfed in that feem- 
ing Vacuity , which cannot be expelled upon any in- 
clination of the Tube whatfoever, as by Od/er?is ma- 
nifeft. 

5. The moft full Evidence againft this pretended 
Vacuity is from the returgenfcency of the empty Blad- 


der fufpended in*this Vacuity ; for, how fhoulditbe fo . 
full blown from nothing ? as is by Exp, moftincompara-. 


‘bly evinced, 
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Cuap. III. 


That it is not the Efluviums of Mercury 
rhat fill up that feeming Vacuity. 


Efore we come pofitively to declare, what it is that 
fupplies this feeming Vacuity , lec us draw fome 
negative Conclufions , and fee if we can prove that it is 
not fupplied with any Spirits Mercurial, or Exhalations : 
and this we fhall mott fully do by an ingenious Expett- 
ment borrowed from:the Mechanical Wit of Doctor 
Pafcal, which fhall.pafle for the fecond in.the Bed- 
roll of our Experiments. 


Dottor Palcal’s Experiment 2. 


ibe the deferted part of the Tube, isnot filledup | 
swith any Hydrargyral emanations, may be thus 
evinced; becaufe he hath found the fame Experiment 
to fucceed in water onely , without any Quickfilver at 
all: for he took a Tube or Lead-Pipe of 46. footin 
length, madeclofe at the one end in cafting of it; and 
having filled it full of water, and reverfed it into a paile 
of water, underneath about a foot deep, he found the 
water to fall within 32. foot of thatin the Veffel; fo 
that the deferted part of the Pipe was 13. foot; fotalla 
Cylinder of that Liquor,being it feems but sequi-ponde- 
rous toa Mercurial Cylinder of 28. inches. Kercher and ~ 
Birthius, it feems, alfo have tried the like in a Lead-Pipe 


Or es | 
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ofa roo. foot long, and an inch diameter 5 into which at 
the top was let ina fhort neck’d weather-glafs , or bolt- 


head, and faftned fo to, that no Air could pierce the 
coement, that luted the Glafs and Lead-Pipe together, 


which Lead-Pipe at the bottome was alfo fitted witha — 
_ 'Turn-cock , which when it was once filled with water 


would keep it in till they had reverfed itinto a Hogs- 
head of water underneath ; and then, by aturnof the 
Cock letting out the water, it deferted the Bolt head, 
and fuperiour part of the Tube, wherein appeared this 
feeming Vacuity. 


Experiment 3. 


Ut for a further Confirmation of this Truth , let me 
fubjoyn another Experiment, (which fhall here 
pafs for our third) ofthe fame Author's. 

Take a Glafs-Syringe or Squirt; of what length you 
pleafe, exactly fitted with a Squirt-ftaff; ftop the mouth 
of your Syringe clofe with your finger, andfo drown it 
over head and ears with hand , and all, in a large 
Veffel of water ; then draw back the Squirt- ftaff,and the 
Syringe will appear a Vacuity ( which will pain your 
finger by an Introfuction of it in at the Orifice;) butit 
then you erect the Syringe perpendicular,and draw it all 
out of the water ( excepting that end clofed by your 
finger} and then open the Orifice , you fhall fee the wa- 
ter fuddainly arife and fill the deferted Cavity of the 
syringe. 

Both which Experiments do fufficiently prove that 
this feeming Vacuity may be exhibited without the 


help of any Quickfilver at all , and therefore this imag!- 
nary 
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nary Space in the Torricellian-Experiment aforefaid, 
cannot rationally be fuppofed to be repleated with any 
Mercurial Effuviums. 


oe ae 


Experiment 4.. 


That it is not Light onely , which fupplies 
this feeming Vacuity. 


“Hag the Barrel of along Gun, about 4. foot longs 
and Bunging up the Touch-Hole, fill it eafily 
withMercury,and reverfing of it into theVeffel dQuick- 
filver, as before, you may meafure it, to obferve the 
determinate height aforefaid , which you may eafily 
perceive; 

Firft, By the flufhing outof the Quickfilyer, upon 
removal of your finger into the Veflel where the re- 
ftagnant Quickfilver receives it: 

Secondly, By the re-afcent of the Quickfilver upon 
tilting or plucking the Gun quite ont of the reftagnant 
Mercury , as alfo by the forceable introfuction of your 
finger, if you clofe the muzzle of the Barrel within the 
Veffel’d Mercury, and fo draw it out and reverfe it, as 
alfo by the plucks and fhogs it will give in that action : 

Thirdly , and moft perceptibly, By therepletion of it 
with water, if you draw the Tube gently out of the 
Quickfilver in the Veffel into a {uper-incumbent regt- 


on of water ( which you firft poured into the fame Vel- 
fel:) 
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fel:) for then if you flop the Orifice with your finger, 


whilft it ftands immers’d in-the regionof water, and 
fo draw it out and reverfe it, you fhall perceive it full of 
water. 

The like, no doubt, will facceed in Tubesof other 
Mettals. Again, if Light onely (onely I fay, becaufe we 
do not deny lightto bethere ) fillup that empty Cylin- 
der , it would be certainly far more Luminous (as con- 
taining nothing but the pure Solary Atoms ) than the 
external medium and region of the Air aboutit, which 
is confufedly intermixed both with airy magnetical and 
coeleftial particles , befides the halituous efluviums of 
all Bodies whatfoever. But this contrary to 60/er- 
wat. 


GCuap. V. 


—Lhat the evacuated Glinder in the Tube, is 
not filled with Atmofpherical Air only. 


B* Atmofpherical Air, I underftand fuch as we con- 
ftantly breathe andlive in, and isamixt Body of 
‘Luminous and Magnetical Effluviums , powdred with 
the influential Atoms of Heaven from above, andthe 
halituous Efduxions and Aporrhoea's of this terraqueous 
Globe below: And thatno fuch Air fills the Superiour 
Cavity of the Tube, take this Experiment to evince 
you. 


O 2 Experiment 
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Experiment 5. 


- WAving filled, clofed, and reverfedthe Tube A B 
H as before into the veffel'd Quickfilver D, fill up 
the faid Veffel with water about 2.inchesdeep, then 
lifting the Tube gently, but perpendicularly out of the 
veflel'd Quickfilver. into the region of water, you fhall 
fee the Quickfilver and Water rife to the-top of the 
Glafs, and after.a fhort (but confufed) intermixion the 
one with the other, the Quickfilver will totally defcend 
into the Veffel, and the water.arife and fill the whole 
Tube excepting alittle cap of Air in the top of the Tube, 
formerly hinted at in Od/er. 14. ! 

Now if.that Air in the Tube was Homogeneous 
to this inthe Atmofphere , the water would never rife 
to thruft it out of its proper place, or, if itdid, it could 
not fqueefe-through the Body of the Tube; but-we 
plainly fee the rifing.water does fill up‘the place (as 
likewife the Quickfilver does in the Fett Experiment, 
where youtiltand incline it ) till it come to that particle 
of Air, which indeed is of the fame nature with ours 
(and which we told you formerly lurked ‘twixt the Con- 
cave Surface of the Tube and the Cylinder of Quick- 
filver ) and that neither the rifing water nor afcending 
Quickfilver, can or does exterminate. 

This Truth alfo is. manifeftly evinced from the 
twelfth. Obfervable annexed to the firft, Hydrargyral 
Experiment, which palpably fhows that itis not coma 
mon Air which fupplies that feeming Vacuity. 


~ 
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Cuap. VI. 


- Aving drawn the former negative Conclufions, 
and demonftrated, That it isnot Light onely, not 
Mercurial Spirits, not Atmo/pherzcal Ayr, which is diffu. 
fed through that feeming Vacuity,it will be expected we 
fhould‘deliver fomething pofitively,, and demontftrate 
what itis. : 
Peequet (who I think follows Roberuallius therein) in« 
geniouily conceives, that the whole mafs of Ayr hath-a 
Spontaneous Eleter, or natural aptitude in it felf to di- 
late and expand it felf upon the removal of all circum- 
ambient obftacles (which he calls the Elaftical motion 
of that Element) fo that the particle of Ayr may.be un- 
derftood to be as many little Springs, which if at liberty, 
and not bound and fqueefed up, will powerfully, ftrong- 
ly, and {pontaneoufly dilate and ftretch ont themfelves, 
not onely to fill up‘a large room, butto remove great 
bodies: So that he compares this vaft Element of Air, 
circumfufed about this terraqueous Globe, to a great 
heap of Wooll-fleeces or Sponges, piled one upon an 


other, the {uperiour particles of the Ayr preffing the in-. 


feriour, and hindring their.continual tendency toa feif- 
dilatation ; fo that all the particles of this 4émo/phere 
( efpecially the inferiour fort) ftrive at all times toex- 
pand and dilate themfelves : and when the circumn- 
refiftency of other contiguous Bodies to them is remo- 
ved, then they flye out into their defired expanfion (or 
at leaft will dilate fo far as neighbouring Obftacles will 
permit :) Juft like the Spring of a Watch (which if the 
String be broke, prefently flyes out into its fulleft ex- 
panfion 


102 


Mercurial Experiments. 


panfion : ) which Elaftick motion in the Ayr then ceafes, 
when it comes to an equilibration with thofe circum. 


jacent Bodies that refifted it. 


That thisis not onely an Ingenious Hypothefis, but 
that there is much of reality and truth init, think our 
following Experiment will to fafety of fatisfaction de- 
monttrate. 

Onely we differ from Pecquet in the ftri& notion he 
hath of Rarefaétion and Condenfation, which he fup- 
pofeth to be performed without either intromiffion or 
exclufion of any other extraneous Body whatfoever, - 
Now how Agr or any other Body fhould diminifh or 
augmentits Quantity (whichis the moft clofeand ef- 
fential Attribute to Bodies) without change ofits own 
Subftance, or at leaft without a reception or exclufion 
of fome other extrinfecal Body, either into, or out of 
the Porofities thereof, founds not onely harfh to our 
ears, but is befides an unintelligible difficulty. 

Now though wecannot by Senfible and Mechanical 
Demonftration fhew how any new Subftance or Sub- 
tler matter (than Ayr is) which enters into the Tube to 
replenifh that feeming vacuity, and to fill up the aerial 
interftices (which muft needs be confiderable in fo 
great a felf-dilation) yet we muft (confidering the na: 
ture of rarefaction aforefaid) be forced to believe it: 
and perhaps fome happy Experimenter hereafter may 

come to give us abetter then this Speculative and Meta- 
phyfical Evidence of it. <a 

That the hollow Cylinder in the Tube is not onely 
fill'd up with the dilated particles of Ayr, but alfo 
ee a thin ABtherial Subftance intermingled with 
them : 

1. Let us fuppofe therefore (at random if you pleafe) 
that 


Sooo a 


Mercurial Experiments. 


that there is a thin fubtle atherial fubftance -diffufed 
throughout the Univerfe ; nay, which indeed; by farr 
the greateft thereof: in which all thefe Luminous and 
Opace Bodies-( I mean the Starrs and Planets) with 
their Luminous and Vaporous Spheres ( continually ef- 
fluviating from them) do fwim, at free and full Li- 
berty. 

et Let us confider that this zther is of that Subtil 
and Penetrative Nature, that like the Magnetical Effu- 
viums, it fhoots it felf through all Bodies whatfoever, 
whofe {mall pores and interftices are fupplyed and 
fill’d up. with this ztherial Subftance, asa Sponge with 
water. 

3. Let us add tothe former Conftderations, that the 


_ Ayr hath not onely a ftrong Elatery of its own (by 


which it preffes continually upon the Earth, and all Bo- 
dies circuminclofed by it) butit alfo ponderates, and is 
heavy, in its own Atmofphere. 

But becaufe Lamrefolved you fhall take nothing up- 
on thetruft and reputation of the beft Authour, take 


this Experiment to prove the Ayr’s gravitation (2m propria. 


Loco) as the vulgar Philofophy cals it. 


Experiment: 6. 


“Ake aWind-gun (which new Artifice is now.coms 


mon) and weigh it exactly when empty, then by: 


plying the Pump-ftaff charge it foundly and weigh it 


again, and you fhall find it much heavier then before ;- 


yea,a large Bladder, full blown, will weigh more thenits 


{elf emptied, and manifeft this inequality upon a ticklifh. 


Now: 


pair of Scales, 
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‘Now though this Experiment {eems onely to evince . 
the gravitation of Ayr condens’d, yet it confequentially 
follows, that Ayr alfo in the Liberty of its own Sphere, 
is proportionally ponderous (though it is a difficult 

oint Mechanically to evince it, unlefs we were actually 
above the Atmofphere, or ina Vacuity to weigh it 
there in a thinner medium then here weare able to dos) 
yet, if I miftake not, I havean Experiment in Banco 
which will give fome Mechanical Evidence of this great 
Myftery, which here, with all its confequences, 1 fhall 
deliver. 


Experiment 7. 


THe 6. of May, 1653. I tooktwo Tubes, one of 45. 

- inches, the other 354 in length, and of different 
Diameters ; and filling them both at the Bottom of 
Flallifax-Hill, the Quickfilver in both came down to 
its wonted pitch of 29. inches, thence going immmediate- 
ly to the top of the faid Hill, and repeating the Experi- 
ment again, we found it there to fallmore then half 
an inch lower then it did atthe bottom or foot of the 
faid Hill. 

Pecquet relates, That Dr. Pa/cal himfelf tryed this 
Experiment upon a Mountain of 500 perches high,near 
Clay amont, and he found Quickfilver there at the Hill to 
defcend lower by three inches,and {omewhat more,then 
it did at the bottom; fo that,according to the Analogy && 
Proportion of both, and fome other confiderable Cir- 
cumftances,we might not onlyMechanicallyfind out the 
Perpendicular height of our great Hill here at Flallzfax, 
or any other Mountain whatfoever, but venture notably 
at the height of the Atmofphere it felf, For 


Mercurial Experiments. 
For, to manage the Principles we have formerly laid 
down, Firft, The reafon why the Qifickfilver defcends 
at all in the firft Experiment, is from its excecding gra- 
vity. Secondly; Why it falls no lower then 29, becaufe 
a Cylinder of that weight does juft equipoife the Ela- 
ftick power of the Ayr without, and therefore after a 
few vibrations up and down (as is Obfervable in all 
Statick Experiments) they arrive ata Counterpoife. 
But the reafon now (as to our particular Mountain’s 
Experiment) why the Counterpoife fhould alter at the 
top from that at the bottom of the Hill, and the defcent 
of the Quickfilver be founequal, is not fo much from 
any alteration inthe Elaftick power and virtue of that 
Ayr at the top, from that at the bottem of the Hill; as 
from the variation of the gravity of the Superincum: 
bent Ayr: For, a longer, and fo confequently, more 
weighty Columne of Ayr, preffes upon the veffel’d 
Quickfilver at the bottom of the Mountain, and fo 
makes the Quickfilver in the Tube, rife higher than at 
the top of the Mountain; which being fo much nearer 
thetop of the Atmofphere, a lefler weight of Super- 
ponderant Ayr makes a leffer quantity of Quickfilver 
arifeinthe Tube: and fo come the Mercurial Cylin- 
ders to vary in their Altitudes, viz. from the natural 
Supergravitation of more or lefs of the Superincumbent 
Atmofphere. So that itis more than probable, that the 
higher one rifes inthe Ayr, to try this Experiment, the 
Quickfilver in: the Tube would fall down lower; andif 
the Experiment could be try'd at the top of the At- 
mofphzre, no Quickfilyer at all would remain in the 
Tube, but fall down to alevel withthat in the veffel. 
Teould with that fome of our Canary-Merchants would 
get this Experiment try'd at the top of the Pike of 
P Teneriffe, 
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Tenerife, which is defervedly famed for the higheft Hill 
inthe world, *# 


Objeét. 1. But I fee you are ready to reply,and fay, That 
the inequality of the Mercurial Cylinder (in the Moun- 
tain-Experiment aforefaid) may every whit as ratio- 
nally be fuppofed to proceed froma change in the Bla- 
ftick property of the Ayr, which may be more vigorous 
at the bottom, and more faintand feeble at the top of 
the Hill, and fo force a greater or lefler quantity of 
Quickfilver up into the Tube. | 


objet. 2, 1 know how harfh it founds, That Ayr: 
fhould gravitate inits own Sphere, and we, and all o- 
ther Terreftrial Inhabitants, be infenfible of it ; and that 
which augments the improbability, is, That Water we 
experimentally know (which is a fluid and diffipable 
Body, as Ayris ) does not gravitate in its own proper 
place ; for if we dive never fo deep, it's fo far from 
depreffing of them lower, or weighing on them, thatit 
is readier to buoy them upagain: And why fhould not 
weconclude thelike of its next neighbouring Element, 
the Ayr? | 


Tothe firft Objection, I anfwer, That though I 
fhould grant that there fhould be fome difference in 
the Blatery of fome of the aerial particles from others, 
yet to befo great in fo fmalla diftance as four or five — 
furlongs, ‘tis not fo eafily credible. 


I foal 
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I fhail anfwer your Second Objetion with 
this following Cwhich may pafs for the 
9.) Experiment. | 


E:. the Tube, as in the firft Experiment, and drown 
both it and the veffel of reftagnant Quickfilver (by 
letting down all carefully with ftrings into a Hogshead, 
or great Ciftern of water) and you fhall fee that the 
deeper you immerge the Tube, the higher fill willthe 
Quickfilver inthe Tube arife. Let the veffel of water 
be of agreater or leffer planein the furface, it matters 
not; becaufe onely thofe parts of water that hang 
perpendicularly over the veffeld Quickfilver do gravi- 
tate upon it: We drown’ a Tube to 25. inches in 
depth, above the Superficies of the veffel’d Quickfilver, 
anditraifed the Quickfilver inthe Tube about 14 a- 
bove the ftint of 29. inches, at which it formerly ftoods 
juft according to the fore-obferved proportion twixt 
the weight of the Water and Quickfilver: a Cylinder of 
the former of 32. foot, being but zequiponderant to a 
Cylinder of the latter of 29. inches. 

Of which noble Experiment, we mutt confefs, the 


firft hint was given us, by thofe acute and fingularly ace | 


complifhed Gentlemen of Townley-Flall in Lancafbire, 
who were as Judicious asElonourable Spectators of thefe 
our Hydrargyral Experiments ; and whofe Mechanical 
Prognofticks feldom failed,but were ftill made good by 
the future event of the Experiments, 

By which it moft evincingly appears, that water does 


gravitate in its own Sphere (as they phrafe it) which 
ie? now 


sai 


Wier Continually decreafes, 


Mercurial Experiments. 


now we may retort upon the Second Objection, and 
fay, That if water do gravitate, then why not Ayr in 
their proper Sphere > both being fluid, diffipable, and 
co-neighbouring Elements; and fo confequently whe- 
ther in Ayr or Water the Experiment be tryed; this ef- 
feé& will follow, That the deeper youimmerge the Tube 
in either Element,the higher willthe Mercarzal Cylinder 
rife: And contrariwife, As 32. foot of Superjacent wa- 
ter would raife up a Mercurial Cylinder of 29. inches 5 
So the-fame Cylinder of 29. inches 1s raifed by a Co- 
lumnof the height of the whole Atmofphere it felf. 
But we may by a far more facile and cheaper Experi- 
ment.evince the gravitation of Waterin its.Sphere,. 
which is obfervable in the common Experiment of a 
Syphon ; through which, the water, by Suction, being 
firft fet on motion, it is eafily obfervable, that the flux. 
in the extravafated_leg of the Syphon, is at firft moft 
ftrong; and proportionally decreafes, as the water in 
the veffel finks lower-and lower towards the-bottom of 
that leg immerg’d in it: which cannot proceed from 
any, other caufe imaginable, but from the Supergravita- 
tion of the high parts of the water upon the lower, 
which being thereby more ftronglyforced up the fhorter 
leg of the Syphon, the flux thereby is ftronger in the 
longer ; and fo faints,as the bulk of the Superponderant 
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CH aA.e.. Vv LI. 


The Reafons of all thofe extravagant Pha- 
nomena, which we obferved in the firft 
Experiment of Torricellius. 


1; FP) Ecaufe the fmaller weight of Quickfilver is.not 
able to mafter the Elaftick. preflute of the ex- 
ternal Ayr. 

2. Becaufe thenthe Cylinder of Quickfilver Super- 
ponderates and overpowers both the Ayr's Elaftick vir- 
tue and gravity, 

2, Kecaufe at that ftint of 29, inches, the internal Cy; 
linder of Quickfilver comes to an equilibration with 
the external Cylinder of Ayr, which preffes upon the 
veffel’d Quickfilver, 

4. and 5. Becaufe that in wider and longer Tubes 
there is at  firft included a greater quantity of 
Quickfilver, it does more ftrongly overpower the Ela- 
{tick refiftence of the Ayr, and fo will come (though 
with more vehemence and fwiftnefs) to its wonted Alu- 
tude of 29. inches. 

6. Becaufe by Addition or Diminution of the. vef- 
fel'd Quickfilver there is a change in the Tube and Vet- 
fel, but notin the Asercwrial Cylinder inthe Tube; for 
that alwayes keeps at an equal Altitude from that inthe 
Veffel. 

7. Becaufe the Mercurial Cylinder is very heavy, and 
Quickfilver in Quickfilver moves as eaftly.as a Bucket 
of water in the whole Well. 

Be- 
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8. Becaufe thereby there is onely a change in the 
Tube, but not in the Altitude of the Adercurtal Cylin- 
der ; for imthat Angle of Inclination, the Perpendicu- 
lar is ftill 29. inches. 

9. Becaufe the Quickfilver, by its long defcent, ha- 
ving acquired a greater motion than was requifite to 
bring it down to its determinate Altitude, cannot fud- 
denly ftop there,but by feveral vibrations up and down, 
gradually comes back to its wonted Altitude ;as we fee 
Pendents, which multiply their undulations before they 
reft in their defired Perpendicularity. | 

10. Becaufe the Atoms of Fire and Heat (which is 
alone) penetrating through the Tube , do expand and 
dilate the zetherial Ayr in that feeming Vacuity , and fo 
confequently depreffe the Asercurial Cylinder; orelfe, 
contrariwife, upon the approach of cold, fome zxtherial 
Atoms pafs out again through the Glafs,and fo the Mer- 
curtal Cylinder mounts higher. 3 

11. Becaufe it is a Medium fomewhat thinner than 
Ayr aloneis; the reafon of your finger's exuction may 
be the Blaftick preffure of the external Ayr, without 
ftriving either to come init felf, or thruft any other Bo- 
dy into the Tube; as alfo the Tendency of the ztherial 
Atoms within,to be a free and proportional commixtion 
with Aerial particles without. 

12. Becaufe when the Continuity of the external 
and internal Quickfilver is broke, the Mercurial Cylin- 
der is by the Elaftick preffure of the Ayr ( which then 
prevails ) forced up into the top of the Tube; which 
done, then the Quickfilver, by its gravity overpowring, 
the Atmofphzrical, or unexpanded Ayr,falls down, and 
gives place to the lighter Body. | 

13. Becaufe no Contiguity, it feems, in dry Bodies 

(how 
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(how clofe foever ) can exelude the interveniency of 
Ayr. 


Having is our laft ( 9. Experzment) proved fuaffici- 
ently the ponderofity of Water, and its gravitation upon 
the external Quickfilver in the Veffel,we will now come 


to fhew you likewife its gravitation upon the internal . 


Quickfilver in the Tube. 


Experiment 10. 


‘% JE took fucha like A B (asin the 1, Eperi- 
ment) near fourfootin length, and fill’d it full 

of Quickfilver, excepta Segment (A of about 14. 
inches, which we filled up with water ;) then reverfing 


the Tube, and holding it fo long in that pofture, till the. 


Quickfilver and Water had exchanged their places, we 
then drown dit inthe Veffel'd Quickfilver D, and there 
withdrawing our finger (as\inthe 1. Lxperement.) the 

uickfilver in the Tube defcended an inch, and more, 
lower than the ordinary ftint, ( v2x. within 24 inches of 
that in the Veffel:) and this we try’d in Glafs--Tubes of 
40.and 4s. inches in Longitude: So that the Tube will 
be replenifhed with three Cylinders (vzz.) of Quickfil- 
ver, Water, and Ayr. 

In which Experimentthere are three or four remark- 
able Appearances, which oughtnot’ to pafs our Obfer- 
vation: ) 

1. That after inverfion of the Tube into the veffel'd 
Quickfilver, before you draw away your finger from 
the Orifice, you may obferve’continual Bubbles of Ayr 
to pafsthroughthe Water by an Ebullition, and e JA 

ently 
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‘fently to create the little Cap of Ayr, formerly obferved 


Cinour 14. Ob/erv.) though in the interim the Orifice 


A, benever fo clofely ftopped. 
> Thatafter the'removal of your finger, and collap- 


fion of the Afercury to, as aforefaid, the volatile bubbles 


of Ayr ftill pafs through the Region of Water for a 


lon g time. 


3, That if the Cylinder of Quickfilver, included in 
the Tube, be not above 29.-inches, befides that of the 
Water, no effect at all will follow. 

AvThat if the Cylinder of Quickfilver, included in- 
tothe Tube, be but one inch higher than its ordinary 
pitch, then, upon making the Experiment, it wilkfall 
proportionally lower, according to the weight of the 
Superoravitating Water. | 

This Experiment, with thofe confiderable circum- 
ances annexed to it, ‘makes the Waters gravitation 
more eminently appear: For, fince x4, inches.o£, Wa- 
‘ter is almoft 2quiponderanit to one inch. of Quickfilver 
(as is evident by the Statick Tables of Getaldt) and the 
Quickfilver in the Tube being depreffed by the Super- 
incumbent Cylinder of Water of 14. inches, it follows, 
that it would neceflarily deprefs it one inch lower than 
the ordinary flint... ; oO) 

But unlefs the» Cylinder of Quickfilver be fo great, 
Cor at leaft that of Quickfilver and Water to be fo 
powerful ) as that it be able to overcome the Elaftick 
preflure of the Atmofphere, no effect at all will-follow, 
becaufe there can be no defcent of-either : and, as for 
thofe Aerial Atonis which pafs, by bubbles through. the 
Body of the Water, they are thofe formerly obfervd 
for tolurk’twixt the Contiguity of the Quickfilver aud 
Tubes nay.j and perchance; and in the Body of. the 


Quick- 
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Quickfilver and Water too, becaufe they, ceafe not after 
the collapfion and defcent of the Mercury. 

(Thus having Mechanically evinced the gravitation 
of thofe two fluid Elements, both Water and Ayr, in 
their proper places and regions ; we may come to make 
good the fecond Part of our Hypothefis, which is the Air’s 
Blaftick virtue anc property. For the demonftrating of 
which, take this following Experiment. | 


Experiment 11. 


111 the Tube (as in the former Experiment ) and let 
the Segment A of 14. inches, which was formerly 
fill’d with Water, be onely fill’d with Ayr; then, after 
ou have revers’d it into the veffel’d Quickfilver D, 
and withdrawing your finger, you fhall fee the Quick- 
Gilver in the Veffel fo to fall,that it came down 16.inches 
lower thenits wonted and determinate Altitude: We 
fill’d the fame’ Tube, of 45. inches long , within two 
inches of the top, and then reverfing it, as before, it de- 
f{cended two inches below the ordinary ftint. 
— Wealfotunnell’d into the Tube a Cylinder of Quick- 
filver, but of five inches in Altitude (letting the Ayr fup- 
ply the other Segment of 40. inches;) and reverfing it, 
as before, it fell down within two inches of the Quick- 
filverinthe Veffel. - | 
Obferve,that in thefe mixed Experiments of Ayr and 
Quickfilver, or Water and Mercury, or all three toge- 
ther, that when you have reversd the-Tube, you muft 
hold itclofeftop’d fo long perpendicular, till the feve- 
ral Bodies have acquired their feveral reipective and 


proper places. 
Q. To 


, 
Oe 


ou 
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To this Experiment likewife we muft annex one Con- 
fiderable Phenomenon : 

Firft, That before you withdraw your finger, you ~ 
fhall perceive the internal Quickfilyer inthe Tube, to 
prefs fo fenfibly upon your finger, as if it would force an 
entranec out, both before and after it was immergd in 
the Veffel’d Quickfilver: which protrufion cannot pof- 
fibly be fuppofed to proceed from any other caufe, but 
the Elatery of the included Ayr (for the preflure was far 

reater than the natural gravity of the whole Tube of 
Quickfilver could make) which (upon the removal of 

our finger) having got fome Liberty to manifeft it felf,, 
it depells the Quickfilver fo far below its determinate. 
height: Hence it appears, that Ayr, befides its gravity, 
has a nobler rarefactive faculty, by which it forces the 
Quickfilver to {fo confiderable a defcent, whereas Wa-. 
ter, by its weight onely (as 1s manifeftin the precedent 
Experiment ) and no innate Eatery, did depel the Suc- 
cumbent Quickfilver in the Tube. 

But becaufe the Ayr’s Elatery is one of the chief 
parts of our Hypothefis, we will not onely make it good 
by one, but confirm it by many more fucceeding Ex-. 
periments. 


Experiment 12 


P™ 1] any. manner of Tube ; not above 29. inches in 
| Length, half with Quickfilver, and half with Ayr, 
and then clofing your Orifice with your finger, and re- 
verfing it into Veffel'd Quickfilver, as in the former Ex- 
periments, you fhall (upon removal of your finger) fee 


the Quickfilver fall aninch lower then before, as being: 
is 
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-depell'd by the dilated Ayr; ifthen you pour water up. 
on the reftagnant Quickfilver in the Veffel, to about 
one inch deep, and drawthe Tube out of the Quick- 
filver into the region of Water above, you fhall fee the 
Quickfilver haftily to arife fome inches in the Tube, and 
then the Water and it confufedly to intermingle one 
withthe other, Laftly, (che Quickfilver being wholly 
defcended into the Veffel) the Water will arife to fill the 
one half of the Tube. This we tried in Glaffles of 18, 
21, and 27 inchesin Length. 

Inthe firft it fell r.inch,in the fecond it fell 3 4 inches, 
inthe third 5 inches,and more, from the firft point it 
ftood at, before you immers’d it in the Veffel’d Mer. 
cury, 

This Experiment drew me onto the trial of another : 
for I thought if Quickfilver would defcend with a 
quantity of Ayr included with it in Tubes below the re- 
quired pitch and Standard of 29. inches, then proba: 
bly fome {uch like effect would follow in Water and 
Ayr (included in any of the longer fort of Tubes) 
though much lower then 32. foot, whichis found to be 
the Standard of Water in its Afcent in Pumps and o- 
ther Inftruments (as is befides delivered in Exper.) 
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V E therefore fill’d our Glafs-Tubes of 45 inches, 

half with Water, and the reft with Ayr, and af- 
terwards inversd it into a pail of water, one or two 
inches deep; the fuccefs was, that withdrawing your 
finger, as before, the internal Water inthe Tube, did 
fhoot about two inches lower then before,and with fuch 


Q 2 like 
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like vibrations (though far fhorter than thofe in Quick- 
filver.) Laftly, if you immers'd the Tube one foot deep 
in the'pail of water, the water in the Tube would rife 
fomewhat higher than before. 

Note ,thatin thefe two laft Experiments,the defcent or 
fall of the Quickfilver or Water,was moft notable about 
the midft of the Tube, wz, when it was equally fill’d with 
Ayr and Quickfilver, or Ayr and Water. | 

“Which Experiments do not onely make good what 
is formerly delivered of. the Ayr’s Elaftick preffure, but 
alfo it renders Doctor Pa/cal’s Experiment, of the. de- 
fcent of Water to 32. foot, very creditable tothofe that 
want Inftruments to try it. 


Experiment 1A. 


LS ae re alfo tried that Experiment of Roberuallius, 
| quoted by Pecquet, pag. 50. Itook one of thofe 
little Bladders thatare in Fifhes, (that in the little Fifh, 
call’d with us, a Graining,is beft) and after it had been 
a few dayes dried, I et out all the Ayr of it, and tyed 
the mouth of it again fo clofe, that no new Ayr could re- 
enters then I gently wet it on the out fide, and drop-_ | 
ped it down to the bottom of the Tube, that it might: 
the better ftick there, and not be buoyed up with the 
Quickfilver pouredinuponit; then cautioufly tunnel- 
ling in the Quickfilver, and reverfing the Tube, asin 
the firft Experiment, we found that after the Quickfil- 
ver was come down to its wonted pitch, the Fifh-Blad- 
der was full blown, and did: {wim on the top of the » 
Quickfilvers which, upon the admiflion of the external 
Ayr,grew inftantly flavid and empty again. : 
INOW 
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Now, what elfe is the reafon of the Bladder’s intu- 
mefcences upon Collapfion of the Quickfilver to its 
wonted Standard, butthe Spontaneous Dilatation and 
Elaftick RarefaGtion of that little remnant of Ayr, 
skulking in the rugofities thereof ; and then (upon re- 
moval of the circumpreffing Quickfilver) expanding it 
{elf in the Bladder, as wellas that does in the Tube? The 
reafon of its flaccefcency , upon admiffion of external 
Ayr, is, becaufe then the Elater of the external Ayr ts 
{o ftrong, that it forces the embladder’d Ayr into its for- 
mer extenfion and confiftency again. 

But hold; Before I pafsfrom this Experiment, I mut 
take Pecquet in hand, who, upon confidence of this: E: 
periment, infults highly over thofe that admit not o 
Rarefaction, but will introduce a new setherial 
france to intermingle with the dilated Ayr to fill up 
feeming Vacuity. 

Obed. 1. If any ztherial Subftance penetrate the 
Glafs-Tube, it rufhesin equally, on all fides towards the 
Bladder, pendent inthe Centre 5 and fo, in all proba- 
bility, would rather prefs and fqueefethe veficle on all 
fides clofer together, than (by,an oppofite motton, and 
re-action uponit felf) extend and dilate it. 


objeSt. 2. Again, Since it enters in fo freely at the 
pores of the Bladder, what fhould improfeu it there ¢ 
Since the pores, which gaveit admittance, are continu- 
ally open, and manifeft themfelves fo to be, when any 
external Ayr is admitted intothe Tube,for then it feems 
the zether flyes out indeed, and the Ayr is recondenfed 


again into its natural and ordinary Confiftence. 
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Obje#. 3. Again, 1f the Quickfilver defcending do 
impel the ather through the pores of the Glafs, to help 
the dilated Ayr, in fuppliance of that feeming Vacuity s 
Why fhould not Quickfilver totally defcend, and fill the 
whole Tube with ether, and fo, confequently, Quick- 
filver fhould defcend in any Tube (though lower than 
the ordinary ftint- of 29. inches ) whatfoever contrary 
to Experiment. 


Ole. 4. But ifthere be a Superaerial region of #- 
ther, as much lighter and fubtiller than Ayr, as Ayr ts 
then Water, How comes any part of it to be diffufed, 
or difperfed throughout our Elements? Or, if it be, 
Why fhould not the atherial particles fly all away to 
their proper Sphazre ( or be rather forced thither 
by the continual preflure of thefe heavier Bodies?) 
as we fee no Ayr willabide in Water, but is fore’d up in- 
to its proper region and Element above it. 


Solut. 1. We grant, that the ether pierces equally in 
on all fides ofthe Tube, and fo likewife on all fides of 
the Bladder (into which it would not have entred) had 
there been no Ayratall which had freely open’d in its 
dilation to receive the coming ether into its intimate 
recefles. 


Solut. 2. Why the ether hits not out again (during 
the interim of the Ayr’s expanfion) may be, becaufe it 
has either changed its figure, or it and the aérial parti- 
cles may beina new motion, which may not ceafe till 
overpowred by the re-admiffion of new Ayr. But what's 
the reafon in a Bladder half-blown, and held tothe fire, 
or laid in warm afhes, the internal Ayr fheuld rife EY 
{wel 
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fweil up the Bladder, as inthis Experiment f If you fay, 
From the Atoms of Fire, or Heat, which penetrate into 
the Bladder; the fame Obje€tion I then make to you, 
(as he there tome) Why could they not hit out, as well 
as in, through the fame pores? The like may be faid of 
the Ayrin a Weather.Glafs, upon application of any 
thing that is hot to the head of the Tube. 


Solut. 3. Now, why the Quickfilver does not totally 


defcend, we have told you, is fromthe refiftence of the 
Aitmo/pherical Ayr,which forces up a Cylinder of Quick- 
filver of that height of 28. inches; but as we have fince 


declared, if the Experiment could be made at the top of 


the Atmo/phere ( whichis not very high ) then it would 
totally defcend,and'the zther there would fill the whole 
Tube. 


Solut. 4. It is every whit as probable, that setherial 
Atoms may be interfperfedly diffufed through all our 
Elements, as that Ayr may be, or the Magnetical efHu- 
viums: the fame we have made probable ( by its being 
in Water and Quickfilver) and the latter, no man ( thar 
knows any thing of Magnetical Operations) doubts of. 


Before we take our leave of thefe fubtil and rare Ex- 
periments, I will give you that ingenious, but very difh- 
cult Experiment of 4uzotius,as quoted by Peequet,which 
fhall bring up the rere in this Mufter-role of our Experi- 
- ments, and which will confirm.all we have formerly de- 
livered. | 


Ex perunent 
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Experiment 15. Of Auzotius. 


wa Ake a long Tube, with a Head like a Weather- 

£ Glafs, onely open at both ends, as A B, and with 
a Circular ledge at B (totyea Bladder about) as alfo a 
little pipe G, which opens into the Head thereof, re- 
verfe it, and into the mouth of the Head let down a hol- 
low Cube of woodor Ivory C, aslargeas the Head will 
contain; which with its four corners may reft upon the 
neck of the GlafS fas in the Second Figure:) then takea 
fmall.Cylinder of Glafs, of above 28. inches, and fet itin 
the middle of the Cube C, and: clofe the mouth of the 
Head B, andthe pipe G with Bladders, fo that no Ayr 
can getin; then ftopping the Orifice of the long Tube 
A, with your thumb, let another tunnel-in Mercury at 
the top of the fmall Glafs-tube F, which will firft fill the 
Cube C, and then running over, and falling down the 
Interftices, that the four Angles of the Cube: C makes 
with the neck of the Glafs, fhall at laft come to fill both 
Tubes: Laftly, clofing the Orifice of the great Tube 
A into the Veffel’d Quickfilver, and there withdrawing 
our finger, asin the former Experiments, you fhall fee 
all the Quickfilver in the fmall Tube F B, to fall into 
the Cubical Veffel C, (which being not able to contain 
it) it, together with all the Quickfilver, in the head and 
neck of the great Glafs-tube, will come down to its 

wonted pitch E 2g. inches of that in the Veffel. 

Which fhews, the defcending Quickfilver perpetual- 
ly obferves its Sandard-altitude from what height foe- 
ver. Butthe great bufinefs is, If you open the little 


pipe G, and letin any Ayr, you fhall not onely fee itto 
de- 
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depel the Mercurial Cylinder A E, but to force up 
the Quickfilver out of the Cube C, into the {mall 
Tube B F, toits wonted Altitude of 29. inches, and 
totally to expel the Afercurial Cylinder E A out of the 
Tube: which ocularly demonftrates, that it is the 47- 
mofpherical Ayt that (inthe firft Experiment) raifes and 
keepsup that Cylinder of Quickfilver in the Tube of 
29. inches in Altitude, or thereabouts, | 


Cuap. VIII 


Additional Experiments made at Townley- 
Hall, in the years 1660. and 1661. by 
the advice and afsiftance of that Heroick. 
and Worthy Gentleman, RicuaRD 
Tovvnvey,Elq" and thofe Inge- 
nious Gentlemen M'-Joun, and Ni 
CHARLES TOvvNLEy, and 


M'::GzeoraceE Kemp. 


He laft year, 1660. came out that excellent Tra- 

ctate of Experiments of Efq. Boyle's, with his Pneu 
matical Engin, or Ayr-pump, invented,and publifhed by 
him; wherein he has,by virtue of that rare Contrivance, 
Outdone all that ever poffibly could be performed by 
our late Adgercurial and Experimental Philofophers : And, 
indeed, to givea true and deferved Character of that 
worthy Production of his, I muft needs fay, I never read 


R aby. 
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any Tractate in all my life, wherein all things are fo cu- 
rioufly and critically handled, the Experiments fo judi- 
cioufly and accurately tried, and fo candidly and intelli- 
gibly delivered. Ino fooner read it, but it rubbed up all 
my old dormant Notions, and gave mea frefh view of 
all my former, and almoft-forgotten, Mercurtal Experi- 
ments, Nay,ithad not that effeé& onely on me,but like- 
wife it excited and ftirr’d up the noble Soul of my ever 
honoured Friend, Mr. Fowa/ey, together with me, to at- 
tempt thefe following Experiments. 


Experiment 1. 


E took along Glafs-Tube,open at both ends,and 

) put the one end into Quickfilver about one inch 
deep; then at the upper end we poured in water by a 
Tunnel:the effe& was this,(as was prefurmifed) That the 
water rifeup to aCylinder of 14.inchesabovethe furface 
of theQuickfilver in the Veffel,but then it would rife no 
higher, but brake through the reftagnant Quickfilver in 


_ the Veffel, and fwum upon the top thereof,which is con- 


fonant to the Series and Chain of our former Experi- 
ments: wherein it is proved, that one inch of Quickfil- 
ver is equiponderant to above one foot of Water ; and 
therefore there was reafon that one inch of reftagnant 
Quickfilver fhould fupporta Cylinder of 14. inches of 
Water, but no more. Sut as touching this proportion 
of Water and Quickfilver, becaufe we have formerly 
only givenit to you upon truft from Mdaximius Gletalde, 
we will now give you an Experimental eviction of it. 


Experiment 
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Experiment 2» 


V E filled a Glafs-Vial (being firft counterpoifed 

with Mercury) and then weighed it ; afterwards 
we weighed as much Water ina Glafs- Vial, of a known 
weight,as counterpoifed the Quickfilver, and then mea- 
furiig the water in the Mercurial Vial aforefaid, we 
found it to contain near 14, timesas much Water asit 
did of Mercury, 


Experiment 3. 


V E filfda Tube with Quickfilver, asin the Tor- 

ricellian-Experiment, wherein much leifure and 
accuratenefs were ufed in filling the Tube, to make a 
polite equal Mercurtal Cylinder, and after immerfion 
thereot into thé Veffel’d Quickfilver, we put both the 
Tube and Veffel into a frame made for that purpofe, 
and let it ftand perpendicular therein for certain dayes 
together (wx.) fromthe ts. March, tothe 20, April ats 
ter, to obferve if it would vary and alterits Standard, 
which we found it do confiderably; for fometimes it 
was half an inch higher or lower then the Mark and 
Standard we left it firftat. Ithink, according to the va- 
riation of the Atmo/phere in its temperature: and if you 
- obferve ftri€tly, you fhall fee that the Quickfilver in the 
Tube does never precifely obferve the fame Standard 
nota day together, nay fometimes not an hour. 
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Experiment 4. 


Gain, we tried the Torrzcellian-Experiment afore- 

faid, ina Glaf-sSy phon of. 464 inches in length,and 
after immerfion of both ends into two feveral veffels of 
Quickfilver, the internal Quickfilver fell down to its 
wouted Standard of 29. inches in both fhanks of the 
Syphon: having applied warm clothes to the top of the 
Syphon, the Quickfilver defcended in either leg the 
breadth of two Barley corns lower than the ordinary 
ftint. We gently lifted one ofthe legs out of the veffel'd 
Quickfilver, and then the Quickfilver in that leg rofe 
violently up, fothat part of it paffed over into the other 
fhank : then having {peedily again drown’d the afore- 
{aid leg into the Veffel, we obferv’'d the Quickfilver in 
both legs to have fallen much (upon the admiffion of 
that Ayr) and to ftand in both legs at an equal pitch 
and height, as it did again the Second time, upon admif- 
fion of alittlemore Ayr, though the Quickfilver then 


did not rife high enough to pafs over into the other 
fhank as before, 


Experiment. §.. 


AT Btook the fame Syphon again (as before ) and 
then only fill’d one of the legs with Quickfilver, 
leaving the other full of Ayr ; then ftopping both Ori- 
fices, reverfed both fhanks into two feveral Veffels of 
Quickfilver, as before ; then opening both Orifices, 
the effect was, That the Quickfilver fell in one Tube, 


and 
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and new Quickfilver rofe out of the other Veffel into 
the other Tube to an equal Altitude, 


Experiment 6. 


7 ‘ TE fill'd a Tube ‘though with much difficulty ) 


{uch an one as is here defcribed, with Quick- 
filver, then invers’d it into Quickfilver, as before: The 
firft effec was, Itfell leifurably down out of the head 
H, and ftoodat D, 29-inches in perpendicular from 
the Quickfilver in the Veffel. E. 

The fecond effect was; Ayr being let in ‘twixt C and 
B, the Quickfilver rofe from D, its former Standard, 
to A: Sothat from A to B, and C to E (for fo 
faras C it fell apon admiffion of Ayr) made up its won- 
ted Standard again. 


Experiment 7. 


. VE took a Glafs-Cruet, with a finall Spout,and 

\ fill’d it with Water, and afterwards luted the 
great mouth A, fo that no. Ayr could get in; then 
turn’d the {mall Spout downwards, but no Water came 
out of the Cruetintothe open Ayr, inverfing likewife 
the {mall Snout into Oyl, no Water defcended,nor Oyl, 
though a lighter Liquor, afcended; then filling the 
former Cruet with Milk, though uponinverfion of the 
Cruet none of it would fall out into the Ayr, yet being 
inverfed into Water, thefe two Liquors changed places, 
the Milk defcending ina little ftill ftream, the Water 
afcending in thé fame manner in two conftant littte 
{treams, 
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ftreams, running Counter one to another; in the neck 
of the Cruet we tinged the Water with Indico, the bet- 
ter to diftinguifh their ftreams. 


Experiment 8. 


E fill'd the former Cruet with Quickfilver, and 

immers’d the Snout into the Water (having firft 
well luted the mouth of the Vial) but no exchange of 
place followed, unlefs by much fhaking of the Quick- 
filver, you forced itlictle by little out; and fo enher 
Water or Ayr paffed up inftead thereof, 


GC Hoarrs eliXe 


Experiment 9. 


A Pril 27. (1661.) we tryed the Torrzcellian-Experi- 
ment in the Porch at the new Church in Pendle, 
(which ftandeth upon a confiderable height) the wea- 
ther being clear, fair, and moderate, about ten of the 
clock in the morning, the Tube about 42. inches in 
length, which we fill’d with very muchcareand dili- 
gence, to make a polite Mercurial Cylinder, and there 
we then found theAfercurial Standard to be 28|4 inches. 
We tried the fame Experiment with the like accurate. 
nefs, and in the fame Tube, at the Beakon upon the ve- 
ry top of Pendle-Hill, on the fame day betwixt twelve 
and one aclock, (the Ayr being there much colder then 
at bottom, or at new Church aforefaid) though the Sky 
was 


Mercurial Experiments. 


was as Clear;and there the Mercurial Cylinder was lower 
then before at New-Church, by a juft inch, being fallen 
precifely to 27]4 inches. 

About three a clock of the fame day, the faid trial 
was made (with all the former circumftances) at Barlow, 
the loweft place ( for conveniency ) near the {aid Hill, 
much lower then the place of the firft trial, the Ayr be- 
ing very much hotter then at the time of the firft trial, 
and there the Cylinder of Quickfilver was equal to that 
in the firft trial (viz) 28{4 inches. By which it appears, 
That Gf the Ayr at Barlow had remain’d of an equal 
temperature with that of New-Church)the Quickfilver, 


in all probability, would have fallen lower then the inch. 


we obferved, 


Experiment 10, 


aye the top of the faid Hill, we put into the fame 

Tube (which was divided into 102. equal divifions 
of {paces) as much Quickfilver, as being ftop’d and in- 
verfed, the Ayr remaining in the top of the Tube, fill’d 
50|15, orthereabout, of the forementioned divifions , 
and the Quickfilver, the remaining part of the Tube. 
The Tube being thus immers’d, and the finger with- 
drawn, the internal Ayr dilated fo as to fill of the above- 
mentioned parts 84|7 5. andthereremain’d in the Tube 


a Cylinder of Quickfilver containing in length 11/24 


inches. We tried the fame Experiment at the bottom of 
the faid Hill, the Tubes being fill’d, as above, and the 
Ayr 50|1§. dilated to 83/8. and the Cylinder was in 
height 11|78. inches. 


Experiment 
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Experiment 11. 


ay \/E took another Tube, containing in length 
: from the Superficies of the external Quickfl- 
ver into which we immers’d it (for fo we meatfure all 
our Lengths) about 26. inches, containing equal divi- 
fions of {pace, 31. and about an half, reprefented here 
by A B, which we fill'd fo with Quickfilver, that be- 
ing revers'd and ftop‘d at B, there remain’d 9. divifi- 
ons fill’d with Ayr from A to E:then the Quickfil- 
ver being left at liberty to fall down into a difh under- 
neath, itfell neartothe mark 18 to |. Sothat the Ayr 
dilated, filt'd the Space A 1, containing of thefe 
divifions 17|8, andthenthe Cylinder | B was in per- 
pendicular height 13/86. inches. 

We brought this Tube, with the fame Mountain- 
Ayrinit, by the help of along Tube of woed, having 
a difh faftned to the open end of it, and both full of 
Quickfilver,into which we put our Tube, A B, (which 
Inftrument you have here reprefented) and at the bote- 
tom of the Hill the Quickfilver rofe up unto the mark _ 
m, under the 17. divifion. So thatthe Ayr dilated, fill'd 
of the equal parts 17/35, andthe Quickfilver in B was 
inheight 14|31. inches. ) 

Then we put out this Mountain-Ayr, andlet into the 
’ Tube the fame quantity of Valley-Ayr, which fill’d 
the part A E, containing alfo 9. of the equal divifions 
aforefaid ; and then the end of the Tube B opened 
the Ayr dilated to the mark n. So that it contain d 
17|58. parts, and the Quickfilver in perpendicular 
height, 14|2. 

That 
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That you may at one glance behold all the varieties 


of thefe Dilatations of Ayr, and height of the Mercuréal. 


Standard, Ihave fuppofed theline A B to reprefent 
allthe Tubes. A E ftillreprefents the Ayr leftin them, 
A D the Ayr dilated, B D the Quickfilver. 


Inthe long Tube. 


At the top of the Fiill. | At the bottemof it at Barlow. 


A B—— 50\15 | 
A D=— 84|75 


ene. § 3/8 of Spaces, 
BD =—11l26 |-~———11178 


50|1 5 Sots parts 
Inches, 


In the leffer Tube. 


At Barlow with| Zt Barlow with 


At the top 
“Ayr, ot yf hinnte Vi alley-Ayr, 


of the Fill. 


Aye = 9 | 9 | g 
A D-—17/8 | 17/35 | Il 58 
B D== 13/86 | ———— 14/31, 14lo2 


_ Now before we pafs to any further Experiment, we 
- thinkit fit to make and denominate feveral confidera- 
ble Spaces of the Tube in the Mercurial Experiments, 
which will avoid both confufion and multiplicity of 
terms for the future. 
Let AB bethe Tube in which Quickfilver ‘in cafe 
it were totally void of Ayr) would ftand in a perpen- 
S dicular 


a 
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dicatar Cylinder above the Quickfilver in the Vefiel 
from B to C. So we fhall call that line or fpace, 


BC The Mercurzal Standard. 


But.if in the Tube there be left as much external Ayr 
as would fillthe Tube from A to E, and that then the 
Quickfilver would fall from C to. D, and the Ayr be 
dilated to fillthe fpace A D, then we fhall call 


BD == The Mercury, 

C D =— The Mercurial Complement. 
AE ——The Ayr. 

E D =—— The Ayr’s Dilatation. 

A D == The Ayr Dilated, 


Where note, That themeafure of the Mereurzal Stan- 
dard, and Mercurial Complement, are meafured onely- 
by their perpendicular heights, over the Surface of the 
reftagnant Quickfilver in the’Veffel: But Ayr, the 
ayes Dilatation, and Ayr Dilated, by the Spaces they 
fll. 

So that here is now four Proportionals, and by any 
three given, you may ftrike out the fourth, by Cone 
verfion, Tranfpofition, and Divifion ofthem. So that 
by thefe Analogies youmay prognofticate the effeats, 
which follow in all Mereurzal Experiments, atid pre- 
demonftrate them, by calculation, before the fenfes give 
an Experimental thereof. 


Experiment 
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Experiment 12. 


WE tried the Pa/ealzan-Experiment in a Tin-Tube 
of 33, footlong, made of feveral fheets of Tin, 
and clofely foddered up with Peuter: To the upperend 
whereof we faftned along Glafs-Tube, open at both 
ends ; then, having foddered up the lower end, we rear- 
ed the Tubeto a Turret at Tomwnley-Flall,and fill'd it with 
water; thenclofing thetop of the Glafs-Pipe, and im- 
merfing the other end of the Tin-Tube into a ciftern 
of water afoot deep, we opened the lower end, and 
perceived the water to fall out of the Glafs-Tube into 
the Tin, but how far we could not tell, onely we conje- 
&ured to’be about the proportion given by Doctor 
Pafeal, viz. that a-Cylinder of water ftood ina Tube 
about 32. foot high: but prefently our Glafs. tube,at the 
juncture tothe Tin, began to leak, and let in Ayrs fo 
we could make no further procefs inthe Experiment: 
_-onely one thing we obferved in filling of the Tube, that 
after the water which we tunnelled in had gone downa 
pretty way into the Tube, part of it (by the rebounding 
Ayr) was violently forced up again, and fhot out at the 
upper end of our Glafs-tube two or three foot high into 
the open Ayr: Which Experiment may be a caution to 
Pump-makers,& all Artificers that dealin W ater-works, 
that they attempt not to draw water higher then 33 foot 
(its Standard-Altitude ) left they lofe both their credit, 
coft,and pains in fo unfuccefsful adefign. For Iremem- 
ber in my Lady Bowles her new Water-work at Heath- 
Flall, near Wakefield, where the Water is raifed at leat 

16, yards high, the fimple workman undertook firtt a 
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do it by afingle Pump; but feeing his endevours were 
fruftrated, he was forced to cut his Cylinder in two 
Pumps, and to raife it, firft, eight yards into a Lead- 
ciftern, and then by another Pump to raife it out of that 
other, eight yards, into a ciftern above. 


CHape. X.. 


Ow to falve allthefe Mereurial Phenomena, as alfo 

thofe mixed Experiments of Quickfilver and Wa- 
ter, Quickfilver and Ayr, Ayr.and Water,in fingle and 
double Tubes and Syphons of all Bores, divers learned 
and ingenious Heads. have excogitated feveral neat, 
though different, Hypothe/es: For, to omitthe whim- 
fiesof two Grandees.that is,Va/erzanus and Hebbs,which 
fo grofly Philofophize : the former affirming the de- 
ferted {pace inthe Tube to be an abfolute Vacuity ; the 
jatter, tobe replenifhed with this very Common Ayr 
which we breathe in; which creeping up ‘twixt the 
Contiguity of the Glafs and Quickfilver, fills up that 
conceited Vacuity. To omit thefe exorbitant Conceits, 
I findtwo or three more intelligible and rational Fy. 
pothefes. 

The firft is of Reberualand Pecquet, of the Ayr's Hla- 
fticity and Gravitation, which we have formerly em- 
brac’d, onely with this addition, That whereas they will 
have Rarefaction and Condenfation to be performed 
without any increafe or lofs of quantity (which can ne- 
ver be conceived) we admit of an atherial Subftance or 
Matter intromitted and exeluded,the Bodies fo chang’d 
as we formerly explicated. | 

The fecond Hypothefs is of the Vacuift’s; fuch, I 

mean, 
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mean, as, though they hold this Spring of Ayr, yet inits 
dilation willadmit of no zther or forrain Subftance to 
enter the pores thereof} but the particles, fo dilated, to. 
remain fo with interfperfed Vacuities: and this opinion 
hath many eminent Advocates and Avouchers, Gaffend, 
Doctor Ward, Doctor Charleton, &c. 

The lateft Novellift that hath undertaken this Expe- 
rimental Philofophy, is one Lznus,. alias Hall, who hath 
excogitated a new Principle of his own,whereby he not 
onely falves allthe Phenomena in the Torricelian-Expe- 
riments formerly delivered s but alfo all thofe ftranger 
Experiments difcovered fince by Gerricus and Boyl’s 
Pneumatical Engines. (His Principles he thus. layes 
down.) 

1. Lhatthere is an infeparability.of Bodies, fo that 
there can be no Vacuities zn rerum natura. 

a, That the deferted Space of the Tube ( inthe Ten. 
ricellian-Experiment) is fill’d with a fmall film of Quick- 
filver, which being taken off the upper part of it, is both 
extenuated and extended through that feeming Va- 
_cuity. 

i That by this extended film, or-rope (as he calls 
it) of dilated Quickfilver, the reft of the Quickfilver in 
the Tube ts fufpended, and kept up from falling into 
the Veffel. 


4. Thatthis funicle, or rope, is exceedingly rarefied. 


and extended by the weight of the pendent Quickfilver, 
and will (upon removal of that violent Caufe which fo 
holds it) re-contract it: felfinto its former dimenfions 


again, and fo draw up what Body foever it hath hold of 


along with it; asthe efHuviums of an Bleétrick upon its 
retreat, plucks up ftraws, or any other thing with it that 
itis able to wield. 

5. That 
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s, That Rarefaction or Condenfation is performd 
without any increafe or loffe of quantity in the Body fo 
chang'd. | | 

6. Thatthis Extenfion of the film of Quickfilver, is 
not indefinite, but hath acertain limit, beyond which it 
will not be ftretch’d ; and therefore if the Tube be of 
an exceeding great height, the Quickfilver will rather 
part with another film,and extend that,and fo athird,or 
fourth, till it come to the Standard of 29, inches, where 


it refts;having not weight,nor power enough to feparate 
another film from it felf, 


Upon reliance on, and encouragement from thefe 
Principles, he undertakes all difficulties, and engages 
with three great Experimental-Philofophers, TZ errece/lt- 
us, Schotus,and Boyle, and refolves all the Phenomena of 


their Engines. 


r. As firft, Why the Quickfilver in the Tube, under 
99. inches, defcends not at all? Becaufe it fticks withits 
uppermoft furface fo clofe to the top of the Tube, that 
there is not weight enough to break that adhzefion: the 
reafon whereof is, becaufe there is nothing to fucceed 
inthe room of the defcending Quickfilver, and there- 
fore it firmly fticks there, Ne daretur vacuum. 

2, Inlonger Tubesit falls to that Standard, becaufe 
thenthe greater weight of the Quickfilver is able to 
break that linck of Contiguity or Adhzfion ; and there- 
fore the uppermott furface of the Quickfilver being fli- 
ced off, is dilated into atenuous Column, or Funicle, 
which fupplies that feeming Vacuity. 

2. The reafon why the internal Quickfilver in the 
Tube does afcend, upon plucking the Tube out of the 


reftagnant 
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reftagnant Quickfilver, is, Becaufe then (fome of the 
Quickfilver in the Tube falling out) the Contiguity is 
not onely broke, but the Quickfilver in the Tube being 
made thereby lighter, the rope is able to pluck itup; 
whichit doth by retracting and fhrivelling it felf up to 
the fmalnefs of its former dimenfion; and thus by no 
violent diftention, but fpontaneous, you muft perceive 
all the Experiments of the Weather Glafs to be per- 
formed by a tenuous Funicle of Ayr, and, in the Pa/ca- 
lian-Experiment, by 2 rope of Water 5 and fo of other 
Liquors, where this feeming Vacuity is created. By this 
taft of Philofophy you may eafily imagine how he falves 
all the Mercurtal Phenomena, and thofe of the Pneuma- 


tical Engine. 


The Arguments by which he ftrives to authenticate 
and make good his Hypothefs, are thefe"four Negative 
ones ; by which he ftrives to impugn the Doctrine of 
thofe that hold the Ayr’s gravitation and Elafticity. 


The firft (which is the main and Hereu/ean-Argument) 
is from the introfu@tion of the finger, fo obfervable in 
the Torvisellian-Experiment : which, faith he, proceeds 
from fomething (that is at a ftrefs> within the Tube, and 
from nothing that is at a full and free Liberty without: 
this faction and attraction of the finger he proves to be 
not onely eminently fenfible in Tubes above the Stan- 
dard (whether openat bothends, or clofed at the one) 
butalfo in Tubes under the Standard of 29. inches: for, 
faith he, takea fmall’ Tube, under the Standard, open 
at both ends, of 20. inches fuppofedin length, and fill 
it with Quickfilver, ftopping the lower Orifice with 
your thumb, then clofing the upper with: your finger, 


ev 
ali 
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and immerging the lower into reftagnant Quickfalves 
(as in the Torrécellian-Experiment) you fhall faith he) 
upon removal of your thumb (though no Quickfilver © 
fall out) feela palpable fuction of your finger, and the 
Tube will ftick fo clofe to the pulp of your finger, that 


. you may quite lift ic out of the’ Veflel , and carry it 


(with all the Quickfilver pendent init) up and down the 
room. Therefore (faith he) the internal Cylinder of 
Quickfilver in the Tube is not held up by the preponde- 
rant Ayr without; for,.if fo, whence comes fo ftrong 
a {uétion, and fo firman adhefion of the Tube to your 
finger ? Forif the external Ayr thruft the Quickfilver 
upwards, it can never at the {fame time draw down the 
finger too. 


His fecond Argument, That the ftanding Quickfilver 
in the Tube, is not-held up there by the external Ayr, is 
fetch'd alfo from another Experiment in the fame Tube: 
For (faith he) fill the fame Tube almoft full of Quick- 
filver (leaving alittle fpace of Ayr within it) and then 
immerging it as before, you fhall fee the Quickfilver to 
make a confiderable defcent in it, 07%. as far as that little 
Ayr could well be extended, alfo a ftrong introfuction 
of your finger as before : From whence he thus ar- 
gues; If the external Ayr cannot hold up 20. inches of 
Quickfilver (as we here fee;) How can it hold up 29. I 
pray you (as in the Torricellian-Experiment? ) This 
Experiment, as appears by our Adercurial-Obf{ervations, 
we made many years ago. 


His third Argument is fromthe Non-gravitation of 
the Mercurial Cylinder: For, faith he, the Quickfilver 
in that Station (o7z. after it has fallen to its old Standard) 

1s 
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is not all ponderous, as you may perceive by your fin. 
ger tothe Orifice of the Tubes from whence, faith he, 
"tis plaing that the Quickfilver is there fufpended by 
that tenuous, but tenaceous, rope in the Tube. 


His fourth Argument is from the difficulty of Sudi- 
onof Quickfilver upa Tube, open at both ends, of 
what length feever; through which, faith he, water is 
eafily drawn up tothe mouth: And why not Quickfil- 
ver £ Since here is nothing elfe required but the remo- 
val of the internal Cylinder of Ayr, which is eafily done 
(faithhe) by Suction,as is manifeft by the afcenfion of 
water, but cannot be performed in Quickfilyer (which 
fhould as eafily be thruft up (to 29. inches at leaft ) by 
the Superincumbent 4¢mo/phere) as the water which is 
repugnant to Experience of the fire: he concludes , 
Tis not the external Ayr that caufes that effe&, neither 
by its Elafticity, Gravitation, nor both. 


Now for the Pofitive Arguments to avouch his Prin- 
ciples by, he has none at all ; onely what he fetches @ po- 
feriort, from his commodious Solution of Difficulties, 
and falving the Phenomena better then others have done. 
For read him through, and you fhall fee he hangs fo like 

_a Tumbler by this rope, that {wing him which way you 
will, you cannot get him off; though, I doubt not, but 
we fhall prove his. cordto bea mere :rope of fand, and 

of his.own twifting ; and Reafon will, samp/on-like, 
break it eafily in pieces, 
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Cuap. XI, 


A Confutation of this Funicular Hypo- 
thefis of Linus; dy Henry Power, 
Me. Dr. | 


Objekt. x. ‘@ you filla Tube of 45. inches in length (as 

we have fhewed you in Experiment 11.) ex- 
cept 15. inches ( whichlet the Ayr fupply ) and invert 
it, you fhall perceive a greater protrufion of your fin- 
ger by the erupturient Quickfilver, than can poflibly be 
imputed to the Supergravitation of the Quickfilver in- 
cluded inthe Tube : for,i£the whole Tube be fill’d with 
Quickfilver, and inverted, it fhall not make {uch a forci- 
ble preffure upon your finger (as that Cylinder of 
Quickfilver and Ayr does) which canbe imputed tono 
other caufe, then the Elafticity of the included Ayr; 
which, ftriving to dilate it felf, detrudes the Quickfilver 
and,when liberty is given, it forces it down much lower 
than its ordinary Standard of 28, inches: which fhewes, 
that there is no fuch thing as Attraction in the Ayr, but 
rather a contrary power of Self-extending, and Dilata- 
tion. Now,! confefs,this is butan Argument guoad fen- 
fum, and therefore not fo much to be infifted upon, be- 
caufe not Mechanically demonftrable. 


Objeé. 2. Again, this is obfervable in all Bodies, that 
ate capable of Extenfion, That ftill,as their Extenfion is 
augmented or increafed, fo muft the force or power be 

that 
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that extendsthem. As for example, in Ropes or Lea- 
ther, the firft inch of their forced extenfion is perform- 
ed by aleffer power then the fecond inch would be, and 

‘that then the third, ¢. Now inthe third of Boyle’s Ex- 
periments, pag. 44. itis obferved, That the Sucker is as 
eafily drawn down, whenit is nearer to the bottom of 
the Pump, as when it is much farther off ; which is con- 
trary to the nature of forced Extenfion, as is before de- 
livered. 


Obed. 3. Again, If ( according to Linus ) the Blad.- 
der’s intumefcency, in Boyle's Engine, did proceed from 
the forced extenfion of the Ayr in the Receivers then 
the firft evacuation of the Pump would extend the Blad- 
der more then the fecond, and that than the third, @e. 
But the contrary is avouched by his fourth Experiment, 
pag. 47. which proves againft the Funicular Do¢trine 
of Linus, but neatly makes out the Elafticity of the em- 
bladder’d Ayr, which gradually increafes, as the debili. 
ie Ayr in the Receiver gives room for its expan- 
ion. 


Objet. 4. Again,Lznus is refuted by the 19. Experiment 
in Boyle, which is an Experiment of a four-foot Tube, 
fill’d with water, and inclofed in the Receiver ; by 
which he found that the water, included inthe Tube, 
did not at all fubfide after feveral exfuctions, till the 
EBlafticity of the included Ayr was no longer able to 
fupport that Cylinder of water ; but, according to Linus, 
itfhould have fubfided at the firft exfuGion, as well as 
the Quickfilver did when the Torricedian-Experiment 
was included in the faid Receiver. 


gf 2 Objet, 5: 
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Objet. 5. According to Lzaus his Principles, the Mer- 
curial Standard fhould be the fame at the top of any 
eminent Hill, thatitis at the bottom, efpecially if the 
Temperature of the Ayr be in both places. alike; but 
this is contrary tothe Experiments we tried: at Hallefax 
and Pendle-Fiill (as you may fee in Experiment 7. pag.19. 
alfo Experiment 1.1. pag. 45.) where the coldnefs of the 
Ayr was a difadvantage to our Experiments; and yet, 
for all that,you fee how confiderably the Agercurtal Stan- 
dard did vary. Which Obje@tion Linus has ingenioufly 
confefs’d to me himfelf (when once I had the happinefs 
to fee him) that he cannot as.yet anfwer. 


oie rr 
ee cn 
—=——_—- 


. 


4 


Object. 6. Take aGlafs-Tube above the Standard, 
but of afmall Bore, (that will not admit above a great 
Pea, or Cherry-ftone ) let it be clofed at one end, and 
fill this with Quickfilver (which you fhall-find no eafie 
thing todo; for lam fure we werea whele hour in fil- 
ling one,and ftill were forced to thruftthe Quickfilver 
down into it with a {mall wire)then reverfe it very gent- 
ly into a veffel of reftagnant Quickfilver, and after it 
has come down to its wonted Standard, you may lift the 
Tube out of the veffel, and carry itup and down with 
the Quickfilver pendent in its which. will neither fall 
out, nor rife up to the top, to fill up the reputed Vacuity. 
Now what fayes Linus to this? Why does not his rope 
fhrivel it felfup, and pullup this Adercurzal Cylinder in 
this Tube, as well as in all-others of 4 larger Bore? 


Objet. 7. Take a Glafs-Syphon AB, and haying 
filld both legs with Quickfilver, open the longer into 
the veffeld Quickfilver B; the effec is, That the 
Quickfilver in the longer fhank will fall down to C (its 

. wonted 
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wonted Standard;) but that in the fhort fhank A D, bez 

ing ftill clofe ftopped with your finger, will remain 
ull. 

Now (according to Léuus) the funicle A C exer 
cifes the fame power of pulling the Mereurtal Surface 
A as C: and according to the Principles of Mecha- 
nick’s, If C B be heavier than A D; it thould pull 
over A D intothe veffel B. Andhis Anfwer (which 
you may read, pag. 74. is nothing to the purpofe ; for 
open the fhort end of the Syphon into the veffel D, 
(according to his Sa/yo) no Quickfilver fhould ftill rife, 
becaufe it is ftill as clofely adherent to the veffel’d 
Quickfilver, as it was before, to my finger; and yet,up- 
on Experiment made, the Quickfilver will rife all out 
of the veffel D, and go over A, into the veffel B. 

Which Experiment, as itconfuteth his, fo it clearly 
avouches our Principles, of the Elaftical preffure of the 
external Ayr upon the furface of the Quickfilver in the 
veffel D, which forces it upto A, and fo over into the 
veffel B. : 


Objet. 8. We took an ordinary Weather-Glafs (this 
15. Offob. 1661.) AB, of abouttwo foot in Length, 
and carrying it to the bottom of Hallifax-Htll, the wa- 
ter ftood:in the fhiank at C;. (ox.) 13. inches aboye 
the furface of the water in theveffel B, thence carry- 
ing it thus fitted , immediately to the top of the:faid 
Hill, the water felldownto the point D (wz.) 1+ inch 
lower thanit was at the bottom of the faid Hill: which 
incomparably proves the natural Elafticity of ‘the 

yr. 
For the internal Ayr A ©, which was of the fame 
powerandextenfion with the external at the Hougm 
O 
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of the Hill; being carried to the top, did there manifeft a 

reater Elafticity then the Mountain- Ayr there did ma- 
nifeft Preflure, and fo extended itfelf furtherby C D, 
which it was not able todo at the bottom, becaufe the 
-Valley-Ayr there was of equal force and refiftance to 
its Which Experiment very neatly proves the Elaftici- 
ty of the Ayr (which Lenas would abolifh) as the Tor- 
ricellian-Experiment; which being carried to the top of 
the fame Hill(differ’d 4 an inch)did eminently prove the 
gravitation of the Ayr. 

Alfo about the end of Fanuary, 1661. we went again 
to thetopof Halifax-Hdl, with divers Weather-Glaf- 
fes of feveral Bores, Heads, and Shapess and found in 
them all a proportional defcentof the Water, as in the 
former Experiment at the top of the faid Hill refpe- 
étively to what it was at the bottom, with this Obferva- 
ble, That in the greateft-Headed Weather-Glafs (which 
included moft Ayr init). the defcent of the Water was 
greater, as being moft deprefs'd, by the greateft quanti- 
ty of the included Ayr. 


Cuap. XII. 


Experiments in Capillary Tubes and Sy- 
phons. 


Experiment \. 


Me a {mall Capillary Glafs-pipe, or Tube, open at 
both ends ; and dipping the one extreme perpen- 
dicular 
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dicular into the water, you fhall fee the water {pontane. -. 


oufly arife toa competent height in the Tube, with a 
uick and {mart afcent, 

Note firft, That the infide of the Pipe oughtto be 
very clean, as well from duft, and little bubbles, as 
films of water, which will remain in the Pipe, when the 
water is blown, or fuck’d out of it, 

Secondly, It muft be perfeétly dry from any other 
Liquors which will not mingle with water, as Oyl, @e. 

Thirdly, If you moiften the Pipe firft with.water, be- 
fore youtry the Experiment,the afcent of the water will 
be more quick and lively. 

Fourthly, That not onely Water,but Milk, Wine, Oil, 
and other Liquors, except Quickfilver, will likewife rife 
to a certain height in the faid Pipes. 

Fifthly, After the Water has rifen to its Standard- 
height, if you take it out of the Liquor, it fhall not fall 
outatall; if youinvert the Pipe, the included Cylinder 
of water will fall down alfo.to the other extreme : alfo 
the deeper youimmerge it inthe veflel of water, the 


higher ftill will it rife in the Pipe, ftill keeping its Stan. 


dard- Altitude above the furface of the water in the vef- 
fel: alfoif you fuck it above the Standard, it will ftill 
fall back to its wonted Altitude. 

_ Sixthly, That not onely Water, but Milk, Wine, Oy], 
and all other Liquors, will fpontaneoufly arife in the faid 
Pipes; but with this difference, That the heavier the Li- 
quors are, the lower their Standard is, and the flower is 


their Afcent to it: thus you fhall fee Oy! of Tartar will | 


not rife, by one third, fo high as water 3 nor Oy! of %- 
triol by 4 fo high as it ; which may alter more or lefs, ac- 
cording to the goodnefs of the faid Oyls. 


Seventhly, Now ifyou take out a Pipe( wherein in ei- 
ther 
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ther of the faid Oyls has firft rifen up to its wonted Stan- 
dard) and immerge the end thereof into a lighter Li- 
quor (as water) you fhall fee the Oyl fall gradually out 
snto the water, and the Pipe gradually fill with water, 
and arife to its own Standard; which is higher a great 
deal than the Standard of either of the faid Oyls, as is 
before delivered : the like will follow in Syphons. 

Righthly, The fmaller Bore that your Tube is of, the 
higher will your Water arife ; yetwe could never get it 
to arife to.the height of 5-inches (as Mr. Boyle mentions) 
though we have attempted it inTubes almoft as {mall as 
Fairs, or as Art could make them. , ) 

Ninthly, If the Tubes be of the Bore of an ordinary 
Quill, or bigger, no Water at all will arife. 

Tenthly, That little or no difference of the water's 
afcent inthe former Tubes is perceptible at the bottom, 
or top of our Hill. 


Experiment 2 


End one of thefe Tubes into alittle Syphon (which 

you may do by putting it into the flame of a 
Candle) and then putting the one extreme thereof into 
a veffel of water, you fhall fee it prefently fall a running 
onits own accord, Obferve, 

1. That the perpendicular height of the flexure of 
the Syphon to the water’s Superficies, be fhorter, or at 
leaft exceed not that Standard-height, unto which the 
water would rife, were ita ftreight Pipe onely. 

2. That the pendent Shank hang not onely lower 
then the water's Superficies, but by fuch a determinate 
Length; for we have found, that if the pendent, or 

extrava- 
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extravafated Leg be fhorter, or equal, or but a little 
lower then the Superficies of the water in the veffel, no 
effect at all would follow; but the pendent Leg would 
hang full of water, without any flux at all. Now what this 
determinate length is, we conceive the pendent Shank 
muft be longer from the flexure then the Standard of 
the Liquor wouldreach; and then it will runas other 
Syphons do which havea larger Bore: fo that you fee, 
the Mechanical reafon (which is fo univerfally received 
by all men) why the pendent Leg in Syphons muft be 
longer than the other, to make the Liquor run out (zz.) 
becaufe the greater weight of water in the pendent Leg, 
overpoifes and {ways down that in the fhorter, as in a 
pair of Skales; is not univerfally true in all Syphons 
whatfoever.. . | 

3. If to the nofe of the pendent Leg you apply a 
wet piece of Glafs, the water then will begin to come 
out of the Pipe,and run downto the lowermoft edge of 
the Glafs ; where, gathering it felf into round bubbles, 
it would fall to the ground : but then you muft obferve 
that the nofe of the pendent Shank.be lower than the 
Surface of the water in the veffel. 


Experiment 3. 


Et both Shanks of the Syphon be fill'd with water, fo 

; dow the pendent Leg be longer than the Superficies 
of the water (and yet not fo long neither as to fet it on 
running) then to the nofe of the pendent Leg apply a 
veffel of Milk, and you fhall fee, that though the water 
would not break out of the Pipe intothe open Ayr (a 
medium far lighter, and more divifible than Milks) yet 
V it 
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‘+ didrunout into the Milk, and one might {ee it purl 
up again without mingling with the Milk, at a little dark- 
ith hole, likea Spring. Obferve: 


Experiment 40 — 


|e youlift the veffel of Milk ( with the pendent Leg 
drown'd init} higher towards the flexure of the Sy- 
phon, fo that the Superficies of the Milk be nearer the 
flexure of the Syphon than the Saperficies of the Wa- 
ter, you fhall ( after a confiderable time ) fee the Milk 
rife up the pendent Leg, andto drive back the Water; 
and having fill’d the whole Syphon, to fall a running in- 
to the Water-veffel, with this difference to the former 
Experiment, That whereas the Water in the former 
came to the top of the Milk, the Milk here funk down 
to the bottom of the Water, in a {mall ftream like a 
curl’d white thread, and there fetled in a Region by it 
felf. : | 


Experiment §. 


N& contrariwife, if you lift the veffel of Water 
| nearer the flexure of the Syphon than the Super- 
ficies of the Milk is,then will the Water rife over the Sy- 
phon and beat out the Milk,and fallarunning, asin the 
third Experiment. And thus you may at pleafure change 
your Scene, and make the Syphon fall a running, ef- 
ther with Milk or Water: which is a pleafant fpectacle 
to behold, efpecially if the Water be ting'd red with 
Scutchenel, | 
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My Worthy and ever Honoured Friend, Mr. Charles 
Townley,upon confidence of thefe Experiments,thought 
he had difcovered that great, and long fought-for Rari- 
ty amongft the Mechanicks (vz ) 4 Perpetual Motion: 
For the demonftrating of which, he devis d this follow- 
ing Experiment, 


M: Charles Townley fis Experiment 
from which, be would deduce a Perpetual 
Motion. 


Ft theGlafs D E F be fill'd with two feveral Li- 

quors,fo as they may remain intwo diftin&d Regions, 
one above another,.as A B, without the leaft mixtures 
(which may be performed in Milk and Water, placing a 
broad piece of Cork, or Bread, that will{wim fo upon 
the Milk, which muft be the lower, as A, being heavier 
than Water, that it may receive the force of the Water's 
fal when you pour it upon the Milk:). this done, and the 
Cork or Bread being taken out,hang theSyphon ACB, 
firft fill'd with Milk, upon the ftick D C E, {o artifici- 
ally, that thelonger end A may remainin the Region 
of Milk, and the fhorter end B inthe Region of Water; 
with this caution, That the flexure of the Syphon C be 
removed no higher from the Milk, than it would natu- 
rally afcend to, if the Syphon was ftreight: Now (faith 
Mr. Charles) Since inthe former Experiment the Water 
would rife over the top of the Syphon, and drive back 
the Milk ; and afterwards rife to the top thereof, and 
there fwim aloft: why here inthe Syphon A C B, the 


like fhould not follow, (#7z.) the Water at B drive the 
V 2 Milk, 
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Milk, (which is fuppos’d firft to fillthe Syphon) back to 
C, then to A, where iffuing out of the Pipe (as it did in ~ 
the former Experiment) it would afcend to its proper 
Region of Water again, and fo continue in a Circular 
Motion perpetually. 

Now however this fame Problem of M. Charles might 
{eem probable in the Theory, yet it will prove more than 
moft difficult (if not impoffible) inthe Practice... For, 

1. We fill'd the Glafs D E FP, half full of Milk, and 
half full of Water, as A B; then hanging the Syphon 
(firtt fill'd with Milk) fo artificially.on the ftick D_E, fo 
that the longer Shank might reach the Milk’ A, and the 
fhorter might open into the Superincumbent Region of 
Water B, we obferv'd this effet, That the Milk did for 
a {mall time run out of the Orifice B, and feem‘dto fall 
into the inferiour Region of Milk ; but at laft the Milk 
Cor at leaft the ferous or more watrifh parts thereof) fo 
intermixed with the Water ( which we could difcern by 
the whitenefs and opacity of the Water) that the flux 
was quite ftifled. } 7 

2. Contrary to Mr. Charles his Prognofticks, the Wa- 
ter did not rife up the fhort Shank, and drive back the 
Milk, but quietly permitted the Milk to drill through it ; 
though I know it was not material which way the flux 
was performed, provided it would have been perpetual. 

The Experiment failing in thefe two Liquors, we at- 
tempted the fame again in othertwo Liquors (which we 
were fare would not mix;) and tothat purpofe we fill'd 
the aforefaid Glafs with Oy] of Tartar per deliquium, and 
Spirit of Wine,which we tinged yellow with Saffron,the, 
better to diftinguifh the Liquors; and then adapting the . 
Syphon, as before, we with’d for a happy event in the 
#xperiment. But Experience (which ought to be the 

3 Miftrefs 
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Miftrefs of wife men as well as fools) fhew'd us the quite 
contrary; forthe Syphon would not runat all,but con- 
tinued full, which we afterwards conjectured to proceed 
from the Heterogenezty of the two Liquors. fo that the 
Oyl of Tartar would not break out into the Spirit of 
Wine,no more than Milk or Water will do into the open 
Ayr, where the pendent Shank is fhorter than the Stan- 


dard-height of thofe two Liquors. So that, it feems, to- 


effect this Experiment indeed, two fuch Liquors muft 


be found out, as are in fome wife Flomogeneous, and of a- 


Congruity, and the one confiderably lighter than the o- 
ther, which is tantm non impo/sibile. For befides the for- 
mer Liquors, we have tried Oyl and Water, and no Mo- 
tion at all was perceived, forthe fame reafon of incon- 
gruity formerly delivered. 


But thefe, and ahundred more Experiments of this- 


nature are every day excogitated and tried’ by our No- 


ble Society of Gre/bam.Colledge, which in a little time- 
will be improved into far nobler Confequences and > 


Theories, than can poffibly be done by the fingle Ende- 
vours- of any Perfoa whatfoever. 
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The Third Book. 


Cuap.l. 


Fle three ereat Demonftrations and Magne- 
Se, tical Difcoveries that this Authour fo glori- 
S Bony pretends to, are 
8 S . A Magnetical Demonftration of the 
Barth's s Immobility. 

2, An univerfal Meridian Magnetically demonftrated. 
x 3. 
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3. A Magnetical difeovery of Longitudes, or fome- 
thing equivalent thereunto. 

In the canvaffing of thefe three great Difcoveries,we 
fhallinvert the order, and begin with the laft firft. But 
before we can conveniently faften upon thefe three 
main pillars of his Book, there are three other confide- 
rable Errors of his,firft to be removed ; which, though 
they lye more obf{cure and removed from our fight, and 
buried, as it were, under ground;yet indeed are they the 
Bafis and Foundation upon which his magnificent Stru- 
ture is built: And they are thefe Pofitions following: 

1, That the virtue of the Magnet,and all Magnetick 
Bodies, is purely immaterial, and a bare fimple Qua- 
lity. 

ui That it proceeds intrinfecally from the proper 
form of the Loadftone; as he hath delivered, Cap. 3.. 
Pag. 48. 

3. That allthe World, and confequently all the 
Bodies therein, were made, by the Divine Providence, 
for the ufe of us and our habitation,this Globe of Earths 
which he has fixed in the Centre of the World, and. 
conftituted us Lords and Mafters of all the Univerfe. 
Grand, Pag. 50. 


Cuap. II. 
Of the Corporeal Effinviams of the Load- 


ftone, 


LD See Highmore tells us, That the Magnetieal Ex- 
fpirations of the Loadftone may be difcovered by 
the 


cad 


Grandamicus Confuted. 
the help of Glaffes, and be feenin the form of a mift, 


te flow fromthe Loadftone: This, indeed, wouldbe 
an incomparable eviction of the Corporeity of Magne- 


ticall Effuviums, and fenfibly decide the Controverfie. 


under Confideration. But 1 am fure he had either bet- 
ter Eyes, or elfe better Glaffes than ever I faw (though 
I have look’d through as good as England affords) and 
the beft of them all was as far from prefenting thefe 
fubtil Emanations, that they would never exhibit to me 
thofe groffer, and far more material, Effuviums, from 
Electrical and Aromatical Bodies: Nay,not the Evapo- 
rations of Camphire, which fpends it felf by continual. 
ly Effluviating its own component Particles : Nay, I 
could never fee the groffer fteams, that continually 
tranfpire out of our own Bodies, and are the fuliginous 
Eructations of that internal Fire which conftantly burns 
withinus, Indeed, if our Dioptricks could attain to 
that Curiofity, as to grind us fuch Glafles as would pre- 
fent the Effuviums of the Magnet; we might hope to 


difcoverall Epicurus his Atoms, Des-Cartes his Globulz 


ethertz, and all thofe infenfible Corpufcles which daily 


- produce fuch Confiderable effets in the generation and 


corruption of Bodies about us: Nay, might not fuch 
Miucro/eopes hazard the difeovery of the Aerial Genz7, and 
prefent even Spiritualities themfelves to our view? But 
though both our Natural and Artificial Eyes fail in this 
performance, yet have we another more Intrinfick Eye, 
that will yet difcover their materiality, and that is the 
piercing Eyeof Reafon. For, 

1. That the Magnetical Emiffions and Fluors, are 
not bare Qualities, but indeed Corporeal Atoms, is de- 
ducible from hence; That this virtue decayes in pro- 
egrefs of Time (as all Odours do ) and is totally de- 

X 2 {troyed 
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ftroy'd by Fire in a few minutes, and is capable of 
Rarity and Denfity, whence itis more potent near at 
hand than further off: all which are the proper and in- 
communicable Attributes of Bodies. 

2. Again, itis further evinced by fome Parallel and 
Analogical effects of Ele&trical with Magnetical Bodies, 
that they bothwork by Corporeal Effluviums ; fora 
well polifh’d ftick of hard Wax. (immediately after 
frication ) will almoft as vigoroufly move the Directory 
Needle, as the Loadftone it felf; onely there is (a- 
mongft others) thefe confiderable differences ‘twixt 
thefe Eminent Bodies, that the Efduviums of the one, 
‘ Cas being more Grofs and Corporeal ) are intercepted 
by any medium; but Magnetical Effluviums. are hin- 
dred ( becaufe of their exceeding tenuity ). by the in- 


terpofition of no Body. whatfoever. Secondly , 

Whereas Ele@trical fluors do prefently recoyl by 

fhort ftreight lines to their Bodies again, Magnetical 

Atoms do not fo; but do wheel about, and, by a Vorti- 

cal motion, do make their return unto the Loadftane 
again, as Des-Cartes hath excellently declared. 
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Cuap. If, 


T hat the Magnetical Effluviums do not pro- 
ceed intrinfecally from the Stone, but are 


certain extrinfecal particles, which ap- 


proching to the Stone,and finding congru- 


ous pores and inlets therein, are channeld 


through it ; and having acquired a Mo- 
tion thereby, do continue their Current fo 
far, will being repulfed vy the ambient 
Ayr, they recoyl. again, and return tn a 
Vortical Motion, and fo continue their 
revolution for ever, through the ‘Body of. 
the Magnet. 


Argument I's 


A hee feems probable, firft, fronrthis, That if'a Magy 
~ netit felf be made red hot in the fire, it not onely 
amits the Magnetical vigour it had in it felf before,but 
acquires a new one, according to the pofitional Laws in 
its Refrigeration ; fo that by inverting the Extremes (as 
it came out of the fire) you may alter the Poles thereof 
(at pleafure,) nay,you may change the Ruble 

| feeble 
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feeble Stones, by along Pofition, ina contrary pofture 
to that whichit naturally affects. Both which Experi- 
ments feem to fhew, That the Magnetical Efluviums are 
not Innate and Congenial to the Stone, but proceed ab 
extrinfeco,@*c. therefore do impregnate the Stone again, 
upon their re-admiffion 5. or do change its Polarity, as 
the more powerful ftreams of Atoms do preyail.The 
like Experiment (if it couldbe tried): would doubtlefs 
hold good in the great Magnet of the Earths; for the 
Terrella we fee in all other Phenomexra, is avouched by 
her Mother- Earth. 


Argument-2. The faid Argument we may affume 
from a certain Section of the Stones for if you divide 
the Magnetthrougha meridian, or Saw of a Segment, 
parallel to the Axis, the former Axisand Poles will quite 


vanifh away ; and each Segment,by this divifion, will ac- 
quire a new Axis of its own: which fhews, That the 
external Magnetical Fluors, which pafs'd through -the 
Stone, allin one continued ftream before , now paffe 
‘by feveral currents through both Stones, and fo-create 
.anew Axis and Poles in either, 


Argument 3. Is fromthe difponent or direétive fa- 
‘culty (as they callit ) of the Stone s;for to fay, This Po- 
lary directton proceeds from it felf, isto put a Soul, or 
Intelligence, at leaft, into the Stone; which muft turn 
it about(as Angels are fained to do the Coeleftial Orbs:) 
Flow much more credible isit, That the ftream of A- 
toms from without, by beatin g upon the Stone, do turn 
it to and fro, till they have laid it in fuch a Pofitiomas is 
fitteft for them to run through it, as a ftream of water 
turns a hollow trunk of wood,or a long ftick,till it come 
to lye parallel to its current. Argue 
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Argument 4. strom the different effects proceeding 
from all Efflaxions that come from all other Bodies, be- 
fides Magnetical, as Electrical, Odoriferous,@¢. for all 
Bodies that effluviate intrinfecally from themfelves, 
their ex{pirations flye quite away into the open Ayr,and 
never make any return again to the Body from whence 
they proceeded, fo that in time they do not onely fpend 
their quinteffential and finer particles, but even their 
whole bulk and fubftance, as is Ocularly manifeft in 
Camphire : Now ‘tis not fo in Magnetical Bodies, whofe - 
ex{pirations are continual and permanent, becaufe they~ 
returnin Circumgyrations to their Bodies again. 


Argument 5, If the Magnetick rayes proceeded in- 
trinfecally from the Stone, there is moft reafon they 
fhould proceed from the Centre, the Stone being all of 
an uniform Subftance; as the Luminous rayes doe from 
the Body ofthe Sun, andas Odours do from their Ori: 
ginal ; and fo there would be no Poles, nor Inclinati- 
ons of Magnets more in one Latitude than in another: 
But now fincethere are two Poles, where the Current 
of Effuxions are ftrongeft, it is a fien the Magnetical 
Fluors coming from without, dee ftrike a ftream in 
at one Pole;and finding the grain and bait of the Stone, 
to lye fit for their Tranation, do channel through to the 
oppofite part of the Stone, and fo continue their Cur- 
rentin the Ayr, fo far, till they are refifted and forced 
to recoy! by a double whirlpool-motion round about 
into the Magnet again, 


Argument 6» That the Magnetick Flnors proceed 
notintrinfecally fromthe Stone, to caufe the Self-Di- 
rection inthe Magnet, is further evident from this new 

Expe- 
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Experiment: Take a wedge of Iron (which the Smiths 
-call Puncheons)and heating it red-hot,you fhall,accord. 
ing to the Laws inits refrigeration, endue it witha po- 
lary verticity,as has,been preeobferved by all Magnetick 
Writers: Butthat which will heighten the Experiment 
further, is, That though it hath but acquired a feeble 
virtue by its refrigeration, yet if you take it up cold, 
and with a few {mart ftrokes of a great Mall, or Ham- 
mer, you beatthe one end of it, fetting the other a- 
gainft fome hard refifting matter, as Stone, Brafs, Iron, 
or hard Wood, you fhall thereby give it a moft powerful 
Magnetifme, fo that it will then as actively move the 


Needle, at a good diftance, as the Loadftone it felf: > 


Now, fay I, by thofe percuffions you did fo open and 
relax the pores in the Iron: wedge, that the Magnetical 
Atoms could then enter in, with a full Carriere, which 
before they could not; and having once got fo free a 
paffage, they will maintein the Current ever after. 


Argument 7, Since a conftant, fteddy, and polary di- 
rection of parts is onely obfervable in Bodies Magneti- 
cal, we have reafon to think and believe, that thefe Mag- 
netical Effluvza (which are the caufe of this peculiar di- 
rection) are not only tranfmitted and channel’d through 


the Earth, but through many other Coeleftial Bodies al- 
fo,as © ¢ ¥% h, and, perchance, the reft of the Planets 


yea and Fixed Stars too, as by Te/e/copical Ob/ervatéons is 
now made very manifeft in thofe Bodies that fwina with- 
in our Planetary Syfteme. 


Argument 8, Take a Rodof Iron (oraPuncheon ) 
as before; heat it red-hot, and according to the Lawsin 
its refrigeration, you may endue this or that Extreme 
with 


Grandamictis Comfuted. 
with whether polarity you pleafe ; now afterwards by 


{triking it with a Hammer in the fame pofture that it was- 


cooled in, you may much advance and invigorate its 
Magnetical virtue, as we have formerly declared : But 
now the main Obfervable of all, is, That after both the 
reception of the virtue by convenient refrigeration, as 
alfo the augmentation of it by percuffion, you may by 
inverting and repercufling the Extremes, alter the pola- 
rity of the Iron at your pleafure; and then, which is ftran- 
ger, that if you ftrike the Iron in the middle ‘twixt the 
two Extremes, it will deftroy its formerly acquired Mag- 
netifm. 


Argument 9. If you bore with a Wimble in any hard 
piece of wood, till you heat it foundly, you will commu- 
nicate to it a ftrong Verticity, infomuch that it will nim- 
bly turna Magnetical Needle; butif witha dril of Iron 
or Steel you borea piece of Brafsor Irontill you heat 
it well, it will acquire fo {trong a Magnetifm thereby, 
that it will not only turn an equilibrated Needle, but vi- 
goroufly attract, and lift upafmall Needle: and I have 
obferved the {mall filings and fhavings which fall out of 
the Drili-hole, to ftick to the point of the Drill, as if it 
had been toa Magnet it felf ; which fhews,that the Mag- 
netical Atoms did more eafily by far enter intothe Drill 
or Wimble, when the parts thereof were heat and fet in 
Motion, than before. 

Which ftill feems to make out, That the Magnertical 
Atoms rather enter into, than proceed from thofe Bo- 
dies we call Magnetical, as the reaching foul of the re- 
nowned Des-Cartes hath happily {appofed. 


Y CHAP. 
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CuHua-p. LY. 


Lihat the World was not made Primarily, 
nor Solely. for the ufe of Man, nor in 
Jubferviency unto Him and bis Faculties, 


S I would not dérogate fromthe Greatnefs and 
«aaa of Man (as being a very Noble Crea- 
ture s) fo Iwould not have him arrogate too much to 
himfelf: Por though it may be a pious, and morally 
good conception, To think that the whole world was 


made for him, yet.I-am fure ’tisno real and .Phyfical 


Truth. 

Bor firft, How-many glorious Bodies of vaft Bulks, 
and immenfe Diftances, have appeared, nay, and may 
yet appear to future ages (as Comets and New Stars ) 
which are now gone and vanifh’d again, which no mor- 
talman ever underftood the reafons and caufes of, nor 


received no good norevil, either before or fince their. 


appearances ? Nay, How many fuch Comets may: have 
been near the Sun, whofe firft-rife, continuation, and 
difappearance may have been made in fix moneths 
time, of which ‘(by reafon of the Sun’s vicinity-to them) 
we could never fee nor know any-thing-? Who can be 
fo irrational, as to think that thofe innumerable compa- 


ny of Stars (with which the Via Laféeais powdred). and - 


many other parts of Heaven are throng’d ‘(as the Pleta. 
des) in which very Subconftellation Ihave feen above 


20, Stars of a confiderable Magnitude, and leffer ones - 


innumes 
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innumerable , alfo the Hyades, the Stele Nebulofz, 8c. 
were ever made for the ufe of Us and our Earth, fince 
they are atthat immenfe diftance, and invifible to our 
eyes ; and had remain’d eternally fo, had not the incom- 
parable invention of Tele/copes relieved our eye-fight 
herein? Nay,to come nearer, Who can imagine that 
any of the primary Planets were wholly defigned for 
the fervice of Us and our Earth;whereas, if moft of them 
were pluck'd out of the Heavens, we fhould no more 
feel the want of them, than the Countrey Swain that 
already knows of no fuch Wanderers ? What then mutt 
we think of the Secondary Planets, as the Circum- 
Saturnian, and the four Jovialifts, which are not onely 
indifcernable by us, and therefore were never defigned 
for our ufe, but alfo have their peculiar Motion about 
their Primary Planets ( which they orderly and punctu- 
ally attend) which fhews other ends that God and Na- 
ture has defigned them for, to wit, tobe as wholly Sub- 
fervient to their Central Planets of Saturn and Fupzter,as 
the Mfoonis tous ? Laftly, Whois there that knows not 
the vat difproportion ‘twixt this Speck of Earth, and 
‘the immenfe Heavens, how that it is lefs than the {mal- 
left Mote or Atom, which we fee to hover and play in 
the Sun’s beams, in comparifon of the Fixed Stars ? So 
that if one ftood but in the Firmament, it could never 
befeenatall; andif it were annihilated, would never 
be mifs'd, being fo {mall and inconfiderable a portion of 
the Creation: Nay, our Modern Philofophers have 
found, That not onely the Earth, but the whole Orbis 
Magnus (whichis the Barth’s Annual Circle it defcribes 
about the Sun) is but a Point, in regard of the immenfe 
diftance of the Fixed Stars. Nay, the Noble and Ela- 
ftical Soulof Des-Cartes, that has ftretchd it felf yet a 
bee: pin 
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pin higher, has done the Heavens and Upper World 
more right yet, as to the Magnificent vaftnefs of its 
Expanfion, and has fhown us that every Fixed Star is a 
Sun, andis fet in the Centre of a Vortex, or Planetary 
Syftem,as ours is, and that they are as far remote one off 
another, as ours is offthem; and. that all our whole Pla- 
netary Vortex fhrinks almoft into nothing, if compared 
tothofe innumerable Syftems above us. What are we 
then but like fo many Ants or Pifmires, that toyl upon. 
this Mole-hill, and could appear no otherwayes at di- 
ftance, but as thofe poor Animals, the Mites, do to us 
througha good Adzero/cope.in a piece of Cheefe? 

Let us not therefore pride our felves too much inthe 
Lordthip of the whole Univerfe, ‘tis more, Iam fure, 
than we could challenge from our Creatour,that he hath 
made us fuch Noble Creatures as we are, that he hath 
given us fucha large Inheritance, as the whole Globe of 
the Earth, thathe hath Subjugated all things therein to 
our ufe and fervice ; and Jaftly, that he hath endued our 
Souls with fuch fpiritual and prying faculties, that we 
can attempt and reach at the Superiour and more mytfte- 
rious works of his Creation, and therein to admire thofe 
things we are not capable to underftand. As for the 
Earth being the Centre of the World, ’tis now an opini- 
on fo generally exploded, that I need not trouble you 
nor my felfwithit. And, indeed,what need I take pains 
to refute that which is but gratds diétum, and which-he 
neither hath, nor all the Peripateticks in the world:can 
ever prove. Letus firft fee him do that, and then you 
thall {ee whatl am able to fay to it. 


Grandamicus Confuted. 


Cuap. V. 


Nd now I come tohis three great Inventions ; and 

the firft fhall be of Longitudes. ‘To find the Longi- 
tude of any place, or fome thing zquipollent thereunto, 
is eafily done (faith he) from thefe three Data; that 
is, 
| Magnetical Inclination. 
The Angle of 3 Magnetical Variation. 

Elevation of the Pole. 


Asfor Example: At Rowen in France, The Angle of 
North-Hafting Variation ofthe Compafs is == 2 gr. 30 
The Angle of Septentrional Inclination is ~~ 72 gr. 
The Elevation of the North-Pole there, is —— 49 gr. 


Grandamicus his Confequence from hence. 


Now ’tis impoffible (faith he) that thefe three Angles. 
fhould be the fame in any other determinate point of the: 
Earth; butat our City at Rowen. 


To which we Reply, 


_ Firft, That he runs upon a falfe-Aflamption:s oxy. 
That the Angle:of Variation it felt is perpetually the 
fame in the fame place of the Earth, whichis falfe; For 
Mr, Burrows, Anu. Dom. 1580. madean exact Obferva-~ 


tion of the Needle’s Variation towards the Eaft at Lzme-- 
Fionfe, 
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Houfe, near London, and found it to amount to no lefs 
than ri gr.1y5', and afterwards, nn, Dom. 1622. Mr. 
: Gunter, at the fame place, obferved it to be diminifhed 
‘to onely 6 gr.and 13’. And Gdldebrard, Ann. Dom. 1634. 
in the fame place found it to come yet lower, and not to 
exceed 497.6 mim. So that in procefs of timeit is very 
probable it will come to an exact Meridionality, and, 
perchance veer. as much on the other fide of the Meri- 
dian Line (vx )Weftwards, as it hath done of this. — 
‘Door Croene, my Worthy and moft Ingenious’ 
‘Friend, writes me word, that in Fume laft, 1661. the 
Magnetical Variation at London, was found to be by the 
beft Obfervation 45° 30” Weftwards: fo that it feems 
it has paft the Meridian already, And of this myftery of 
the Variation of the Variation, Grandamicus himfelf was 
not ignorant; but becaufe it would fpoyl his glorious 
Invention, he therefore unhandfomly and unworthily 
afperfes our Englifo Obfervations, with Ignorance, 
Error, and Incertitude, cap. 4. pag.73. 

Whereas the Obfervators nominated, were of that 
Knowledge and Perfpicacity in the Mathematicks, that 
Tam fure 'tis a Credit to Grandamicus to be inferiourto 
any of them. But we fhall now tell him, That not onely 
the Englifb, but his own Countrey-men have found -out 

this truth. So that the like decreafe of the Needle’s Va- 
riation has been obferved at Parts by Merfennus, and at 
Aix by Gaffendus : So then this Angle of Variation being 
quite fallible, and alwayes variable,his other two Angles 
will prove nothing at all, for they are the fame in the 
fame Latitude or Parallel round about the Earth. 

2. But granting him his three Data: I fay, in the op- 
pofite point of the Globe (that is Antzpodes to Rouen) all 
thefe three Angles are the fame. ; 

| J 


Grandamicus Confuted. 


If you reply, and fay, That though the Angles of Va- 
riationand Inclination be the fame, yet they will be 


pointed out by the oppofite points of the Directory and. 


Inclinatory Needles.. To which we Counter-reply, That 
the fame point of the Needle that pointed at the North- 
pole here, willthere point at the Sonth- pole ; therefore 
he can have no evidence of the Needle of Variation, as 
is manifeft by carrying the Needle from the one Pole of 
the Terrel/a to the other: 

And for the Inclinatory Needle, we fee what -a tick. 
lifh. thing it is to make exa@ly,, and though it be poized 
by.a good Artificer, yet will it mifs one ormore De- 
grees in. hitting the true point of Inclination, which 


would be a confiderable Error, toa Land-Trayeller at. 


leaft.. 


3. For the Profit and Utility of this Inventton, ‘tis: 
none at all: fortoa Traveller that fails in one andthe 
fame Parallel (which he may do many a thoufaad miles) | 


the Angles of Inclination and Elevation will remain the 
fame with thofe-at the Port from - whence he fet Sail ; 
and though the Angle of Variation did alter (as he 
would have it) yet my Marriner cantell nothing at all 
thereby,but onely thus,Thathe is not at Rouen s but how 
far heis gone fromit, either Eaft or Weft, he knowes 
not atall s unlefs he foreknewthe Angles of Variation 


in every Longitude, whichis yet unknown: andif they - 


were all now known, yet were it of little or noufe or be- 


nefit, becaufe in procefs of time the Variation it felfivas - 


ties,as we have pre-obferved. . 


Cua Ps. 
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CHoap. VI. 


ae now we come to his Second great Invention, 
with which he thunders againft the Copernicans, and 
that is his great Magnetical Experiment to avouch the 
Earth’s Immobability. 

Tothis Experiment therefore drawn from the per- 
pendicular pofition of the Magnet, we anfwer, That the 
reafon why the Terre/la does wheel about, and direct 
certain parts of its Asquator, to certain and determinate 
points of the Horizon, is, Becaufe itis overpowerd by 
the Magnetical Effluxions of the Earth; which, asa 
greater Magnet, does violently reduce itto that Situati- 
on, which probably is the fame that thofe Aiquatorial 
parts had in their Mineral Beds : And therefore. this 
great Argument againft the Dinetical Motion of the 
Earth, isno Argument at all, unlefs that he could prove 
to us that the Terre//a could play this trick; it were remo- 
ved out of the fphzre of the Earth's Magnetifme, which 
is beyond his Philofophy ever to demontftrate. 

2. Again, 1f this Motion of the Magnet did proceed 
from an Intrinfecal Tendency that it has of its own, to 
bring all its parts to their right and determinate points, 
there to remain ina perfect Stability, then would thofe 
parts conftantly affec& this (and no other ) Situation, 
howfoever the Load{tone was pofited (provided it be at 
Liberty to moveit felfto its defired pofition.) But this 
is falfe ; For, in Grandamicus his Experiment, if you in- 
vert the Poles of the Magnet, and fet the North-Pole in 
the Zenith, and the South in the Nadir, you fhall fee the 
Stone to Counterchange its Situation, and thofe “i 

toria 
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torial parts of the Magnet, which before refpected the 
Eaft, fhall now wheel about, and fix themfelves in the 
Weft ; andthe Northern partsturn tothe South: which 
fhews, That the Stone does not Tack about from an in- 
trinfecal principle and form of its own, but is turned by 
the extrinfecal Effluxions of the whole Earth;: or rather 
by the ftream of thofe Magnetical Atoms,that ftrike not 
onely through the Axis of the Earth, but alfo through 
the Body of every petty Loadftone, accordingly as they 
are beft received by the Grain or Bait of the faid Stone. 
And now I am engaged in this Magnetick Difcourfe, 
I muft tell you that I think our famous Gd/bert has drawn 
a more prevalent Argument from this Magnetical Philo- 
fophy, to prove the Earth's Motion by, than Grandam- 
cus has done to deftroyit; for fince it is demonftrated 
of late, that all the whole Earth is nothing but a great 
and Globular Loadftone, and that all the Circles of the 
Armillary Sphere, are really, truly, and naturally inh- 
rentin the Earth, by virtue of the tranfcurrent Atoms, 
How can we conclude otherwife but with Gzlbert ? Quis 
in pofterum eum de fatte moveri dubitabit, quum et omnia ad 
motum plane requifita, dedit natura; i.e, figuram rotundam, 
pendulam en medio Fluido pofittonem, 8 onines terminos motut 
Circulari infervientes, polos nempe, equatorem, meridianos & 
polares circulos, 8 parallelos ¢ 
Laftly,As for his Univerfal Meridian, itis likewife de- 
duced from -his Anti-Copernican Experiment of the 
Load{ftone {wimming ina Boat, withits Poles vertically 
erected : For (faith he,) Since the Stone being Horizon- 
tally placed, does not fhew the true Meridian, but with 
an Angele of Variation, in moft, if not in all places of the 
Earth, if you fet it with its Axis perpendicular as before, 
it will (after fome undulations to and fro) reft quietly, 
Z, with 
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with certain parts facing the Meridian; which 'points 
muft be exaétly marked, and-through them a-Circle 
drawn round about the Stone; by help of which, you 
may ftrike a true Meridian-Line, when and where you 
pleafe. : | 

Now, though we grant this Experiment to be true, 
and, probably,to hold good in all Longitudes and Lati- 
tudes; yet he that fhall perpend;how-many ticklifh Cari- 
ofities,and nice Circumftances.thereare to perform this 
Experiment exactly, will find the Invention only plea- 
fing in the Theory, but not in the Practice: For, r. It is 
very difficult to place the Ferrella in an exact perpendi- 
cular; 2. When’'tis.fo, ‘tis as difficult to keép it invaria- 
ble under the fame Zenith; 3. Moft difficult to draw.an 
exact Meridian- Line from it: Not to mention how hard 
a thing it-is; firft, to find the two Polary-points ina 
Globe-Loadftone; alfo to keep the Boat in a Fluctua. 
tion, parallel to the Horizon, 


The end of Magnetical Experiments... 
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Subterraneous Experiments : 


OR, 


OBSERVATIONS 


About 


COLE-MINES. 


BY 


HENRY POWER, M* D« 


SESEP SIS SISESE FETE SSS 


A The Cole-pit. 

B The Vent-pit. : 

© C’ The Sow, that drains all the héads from watér. 

DDD, &¢-The Vent-head,not above two yards broad, 

EEEE The Lateral Heads, which are not abovetwo 

(“yards broad, of. .*#¥* 

FF F The prick’d lines, the. Thurl-vents that is, a 
Vent driventhrough the lateral heads./ ./ 

G G GG Is Walls or Pillars of the whole Cole-Bed 

~remaining(which with us is not above two foot thick) 
to hinder the roof of the pit for falling. 

The Roof and Seat is the Top and Bottom of the 
Works, wherein they get Coles, which is about two — 
foot ortdore diftant theione from the,other.. 


Subterraneous Experiments. 


COTTON fs 
NTT 


SOT © 


173 


‘g 


Subterraneous Experiments. 175 


Experiment Tateet 


 T the top of the Cole-pit we 

AAioak the Weather-Glafs A B, 
whofe fhank E B was about 22 foot 
long, of a {mall bore, and the Head 
A’ E 2% inches in Diameter; and 
heating the Head thereof, and im- 
merging it prefently in the Glafs ful- 
of water’ B; the water,after a com: 
petent time, rofe up to the point Cs 
where we let it ftand fora while, ull 
we faw that the External and Inter- 
nal Ayr were come to the fame 
Temper and Elafticity. 

Then carrying the Weather-. 
Glafs({o prepared )in‘a Scoop down, 
to the bottom of theCole-pit( which 
was not above 35. yards deep) there 
the Water in the Weather- Glafs did 
rife up to the point D, © vx. very 
near 3, Inches higher than its.for-. 
mer Standard C, 
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Experiment 2. 


< oe fixth day of November, 1662, we repeated the 
fame Experiment, as before, ina pit of 68. yards 
deep, and there we found, that at the bottom of the faid 
pit the water in the Weather-Glaffe, did rife very near 
four inches higher than the point ©: wx. one inch 
higher than the point D to F. Now we obfervd, 
that in carrying down of the faid Glafs in a Scoop 
fromthe top to the middle of the Pit, there the water 
did not rife fo much as it did from the middle to the 
bottom, by half an inch; fo that it feems the rife of the 


water was not proportional to theGlaffe’s defcent in the 
Pit, 


Experiment 3. 


WE took a very good arm’‘d Loadftone, of an Oval 
figure ( whofe poles lay in the long Diameter ) 
and at the top of the Coal-pit we loaded the North- 
pole of it with the greateft weight it was able to carry, 
evento aScruple,; then taking the Stone down to the 
bottom of the pit, and hanging on the fame weight a- 
gain, we could perceive no difference in the power of 
the Stone at the one place from the other ; for it would 
neither lift more nor lefs there, than above : though to 
try this Experiment precifely, and to minute weights, is . 
very ticklifh ; for the fame Stone in any place will fome- 
times lift alittle more,and fometimes a little lefs. 

a Experiment — 
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Experime nt 4. 


A 7 Etook athread of 68. yards long (which is as 
long as the deepeft pit is with us) and faftening a 
Brafs lump of an exa& pound weight to it, we counter- 
poiz'd both it and the thread with a weight in the other 
Scale ; then faftning the other end of the thread to one 
ofthe Scales, we let down the pendent weight near to 
the bottom, and there we found it to weigh lighter by 
an ounce at leaft than it did at the top of the faid pit. 
We had tryed this with a Bladder full of water, and 
other fubftancesalfo, but that our thread by often un- 
twining broke it felf. 


Experiment 5. 


He Collyers tell us, That if a Piftol be fhot off ina 
head remote from the eye of a pit, it will give but 
alittle report,or rather a fudden thump, like a Gun fhot 
offata great diftance ; but if it be difcharg’d at the eye 
of the pit in the bottom, it will make a greater noife than 
if fhot offabove-ground. But thefe Experiments are of 
a dangerous trial in our pits, andthe Collyers dare not 
attempt them by reafon of the crazinefs of the roof of 
their works,which often falls in of its own accord with- 
out any Concuffion atall. 
Every Cole-pit hath its Vent-pit dige’d down at a 
competent diftance from it, as 50.0r 80. paces one from 
another. 


Aa They 
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They dig a Vault under.ground from one pit to an- 
other (which they call the Vent-pit ) that the Ayr may 
have a free paflage from the one pit to the other; fo that 
both pits with that Subterraneous intercourfe, or vault, 
do exactly reprefent a Syphon invers'd, Now the Ayr 
always has a Motion, and runsina ftream from one pit 
to the other ; for if the Ayr fhould have no Motion (or 
Vent, as they call ic) but Reftagnate, then they could 
not work in the pits. 

It is not requifite that the Vent-pit fhould be asdeep 
as the Cole-pit. | 

Now the Vent, or Current, of Subterraneous Ayr is 
fometimes one way, and fometimes another ; fometimes 
fromthe Vent-pit to the Cole-pit, and fometimes con- 
trariwife (as the Winds (above ground) doalter;) and 
alfo weaker and ftronger at fometimes than at others : 
and fometimes the Vent plays fo weakly, that they can- 
not work for want of Ventilation. 

Then to gather Vent (as they call it) they ftraiten 
the Vault, and wall part of it up ; fo that the Ayr (which 
before run in alarge ftream) being now crowded into a 
leffer channel, and forced to pafs through a narrower 
room, gathers in ftrength, and runs more {wiftly. 

Now it is obfervd, that the Subterraneous Ayr is 
alwayes warm, and in the coldeft weather, the warmeft ; 
fo that it never freezes in that pit, out of which the 


Vent plays. 


Of 
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Of Damps. 


"T Here are three forts of Damps, or rather three de- 
grees of the fame Damp; 


} The Common. 
Viz. 4 The Suffocating. 
The Fiery. 


The Common Damp is that Subterraneous Steam, or 
Exhalation, which coming out of the Earth, reftagnates 
in the heads and undergroundy-cavities , and hinders 
their Candles for burning, fo that they cannot work, 

1, Ifthey incline their Candle downwards, towards 
their feat, itis obferv'd, it will abidein the longer, and 
not {weal away, and ftifle it felf with too much tallow,as 
it would do above-ground. — 

2. Though this Damp be fo great, as it extinguifhes 
the Candle,yet they can abide in it withoutSuffocation. 
Alfo the heavy vapour will reftagnate there, and ts not 
able to rife. 

3. This Damp is fometimes generated by the Efflu- 
viums and Perfpirations that come out of their own Bo- 
dies that work, if they fweat much ; and if the Candle be 
within the {phere of thofe Effluviums, it willextinguifh 
itas the former; as the Collyers obferve that pafs from 
onc head to another that is working in another head. 

This Damp is fometimes on the one fide of the heads 
and not onthe other; and for the moft part it runs all 
along the roof, fothat a Candle will burn, if fet upon 
the feat: butif you lift it upinto the fuperincumbent 
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Region of Damp-vapours, it will be immediately ex- 
tinguifh’d. | | 

Now befides the playing of the Vent, they fometimes 
are neceflitated to keep conftant fires under-ground, to 
purific and ventilate the Ayr: Sometimes the running of 
the Scoops (when they begin to work) will fet: it into 
Motion : Sometimes, if the Damp draw towards the eye 
of the pit,then they fet it intoMotion by throwing down 
of Cole. facks.. 


Of the Suffocating Damp. 


THe Suffocating or Choking Damp is amore pernicis 
ous Hxhalation, or elfe ahigher degree of the for- 
mer 5 into which no man is able to enter, but prefently 
he is {tiled and dyes. Andit is obferved, that the Bodies 
of thofe (which are fo flain) do fwell, and are puffed up 
exceedingly,as if poyfon'd. This. Damp is feldom here 
in our pits; butif itbe, then the firft perfon that is let 
down intoit,is prefently kill’d: fo that afterwards they. 
try, by letting down dogs, when it isremoyed, and fit to 
enter into s and moft.part by letting down of lighted 
Candles, which willbe extinguifh’d by the Damp in the 
bottom of the pit, ifany Damp be reftagnant there. 


Of the Fiery Damp. 


gt He Fiery Damp is of all. others the moft dangerous, 
but is never feen in our pits, though in pits at Leeds, 
which is.not above 12. miles off, as alfo in the Lancafbive ’ 

pits,and Neweaftle pits,I have heard much of its 
It 
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It isa Vapour, or Exhalation, which comes out of the 
Mineral, or out of the clifts inthe Mineral, and it fome- 
times comes out Fired, and fometimes in the form of a 
Smoke, which afterwards fires of its own accord, and 
then forces its way with that vehemence and activity, 
thatit drives all away before it, and kils without mercy ; 
infomuch that Ihave heard, that not many years ago, 
threemen in Newcaffle-pits were fo fhattered with it, 
that their very limbs were fever. 

This Fiery Meteor is obferv'd to run all along the roof 
of the pit, fo that if the Collyers have the fortune to fee 
it iffuing out,there is no way to fecure themfelves, but 
to lye flat along to the feat of the pit, and fo do fome- 
times e{cape fo greata danger. Sometimes it has taken 
its way up at the pit-eye, or fhaft, with fuch vehemency, 
that it has thrown the Turn quite away from the mouth 
of the pit, which isa Cylinder of wood of a great weight, 
and has burnt and findg’d the Rope, as black as Light- 


ning does Trees. 


181 


This is that Meteor, certainly, that Paracel/us calls the - 


Corufcation of Metals, which, he fayes, is a fign of Me- 
talsinthat place; and, doubtlefs, is it that occafions 
Earthquakes, whenfoever it happens in any quantity;. 
and can haveno Vent. 


The end of Subterraneous Experiments. 
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. Fhe Conclufion. 


To the generous V in TUOSTs 
and Lovers of Experimental Phi- 


lofophy. 


732 be Inhabited, but Studied and Contem- 
plated by Man sand, How few are there in 


: their Creator ? Who, though he hath dif- 
claimed all Brutal, yet fill accepts of a Rational Sacri- 
fice ;tisa Tribute we ought to pay him for being men, 
for itis Reafon that tranfpeciates our Natures, ‘and 


makes us little lower than the Angels: Without the: 


right management of this Faculty, we donot fo much 
in our kind as Beafts doin theirs, who juftly obey the 
prefcript of their Natures, and live) up tothe height of 
that inftiné& that Providence hath given them, But,alas; 


Ertainly this World was made not onely'to- 


> the World that perform this homage due to - 


How. 


The Conclufion. 


How many Souls are there, that never come to act be- 
yond that of the gazing-Monarch’s ? Humanum paucis 01 


‘vit genus, There isa world of People indeed, and bat 


a few Men.in it s mankind is but preferv'd ina few Indi- 
viduals s the greateft part of Humanity is loft in Earth, 
and their Souls fo fixed in that groffer moity of them- 
felves (their Bodies ) that nothing can volatilize them, 
and fet their Reafons at Liberty. The numerous Rab- 
ble that feem to have the Signatures of Man in their fa- 


ces, are Brutes in their underftanding, and have nothing 


of the nobler part that fhould denominate their Et- 
fences 3 tis by the favour of a Metaphor we call them 
Men, for at the beft they are but Des-Cartes’s Automata, 
or Ariffotle’s Miviware dvSpamvns Cos, but the moving 
frames, and Zanies of men, and have nothing but their 
outfides to juftifie theirtitles to Rationality. 

Pugs and Babeons may claim a Traduction from Adam 
as wellas thefe, and have as great a fhare of Reafon to 
juftifie their Parentage. : | 3 

But it is not this numerous piece of Monftrofity (the 
Multitude onely) that are enemies to themfelves and 
Learning; there is acompany of men amongft the Phi- 
lofophers themfelves, a fort of Notional heads, whofe 
ignorance (though varnifh'd over with a little fquabling 
Sophiftry)is as great and invincible as the former. Thefe 
are they that daily ftuff our Libraries with their Philo- 
fophical Romances, and glut the Prefs with their Cant- 
ing Loquacities. For, inftead of folid and Experimen- | 
tal Philofophy,it has been held accomplifhment enough 
to graduate a Student, if he could butftiffly wrangle out 
a vexatious difpute of fome odd Peripatetick qualities, 
or the like ; which (if tranflated into Engli/b) fignified 
no more than a Heat ‘twixt two Oyfter-wives in Be/lingss 

} . gate: 
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gate : Nay, thefe crimes have not onely ftain’d the Com. 
mon, but there are {pots alfo to be feen even in the Pur- 
ple Gowns of Learning. Forit hath been a great fault, 
and, indeed, afolemn piece of Folly, even amongft the 
Profeffors and nobler fort of Philofophers, That when 
they have arrivedtoa competent height in any Art or 
Science, ifany difficulty do arife that their Art cannot 
prefently reach unto, they inftantly pronounce it a thing 
impoffible to be done; which inconfiderable and rafh 
cenfure and foreftallment of their endevours, doesnot 
onely ftifle their own further Enquiries, but alfo hangs, 
to all fucceeding ages, as a Scar-crow to affright them 
for ever approching that difficulty. Hence it is, that 
moft Arts andSciences are branded at this day with fome 
fuch ignominious Impoflibility. 

Thus came they to upbraid Chymiftry with the Alta- 
heft, and Philofephers-Stone ; Geography, with Longi- 
tudes ; Geometry, with the Quadrature of a Circle ; Ste- 
reometry, with the Duplication of the Cube; Trigono- 
metry, with the Trife@tion of an Angle ; Algebra, with 
the Aiquation of three difcontinued Numbers ; Mecha- 
nicks,with a Perpetual Motion; and our own Profeffion, 
with the incurability of Cancers and Quartans, Nay,the 
Spring and Nepetides in Natural Philofophy, the Do- 
ctrine of Comets in Aftronomy, the Terra Incognita 
in Geography, the Heart’s Motion in Anatomy,the For. 
ming of Conick Sections in Dioptricks, the Various 
Variation in Magnetical Philofophy, are accounted as 
infuperable difficulties as the former, whofe Caufes 
(they fay ) defie all Humane Induftry ever to difcover 
them. 

But befides this Inteftine war,and civil diffention that 
is twixt men of the fame denomination and principles, 
Bb there 
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there is one more general Impediment, which isan Au- 
thentick difcouragement to the promotion of the Arts 
and Sciences, and that is, The Univerfal Exclamation of 
the World's decay and approximation to its period; That 
both the great and little World have long fince pafs’d 
the Meridian, and, That the Faculties of the one doe 
fade and decay, as well as the Fabricks and Materials of 
the other; which though it be a Conceit that hath pof- 
fefs'd all ages paft,as nearly as ours, yet the Clamour was 
never fo highas it is now: Something, therefore, I fhall 
here offer, that willabate and qualifie the rigour of this. 


Conception. 


An Effay, to prove the World's Duration , 
from the flow motion of the Sun's Apo- 
gaeum, or be Earth's Aphelion. 


writ, We take for granted, from. the Scripture-Ac- 
count, that the World is about 5000. years old,. 

Secondly; We take itfor granted, thar the Sun's Ape- 

eum was atthe Creation fet in the firft point of rzes;, 
for which you will anon fee prevalent reafons. 

Thirdly, From Aftronomical Obfervation tis now 
found, that the Sun’s 4 pogeum ts about the fixth degree 
of Cancer. ) 

Fourthly, By intervals of Obfervation 1t is likewife 
found, That the Motion of the Sun's Apageum, in 100. 
years, is 1 gr. 42' 33", which by retrocalculation will, 
point out the time ofthe World's: Nativity to be about 
so00, years ago, which very handfomely draws nigh to. 

| the 
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the Scripture-Account, as the famous Longomontanus has 
ingenioully obferved. : 
& Now inalliikelihood, he that made this great Auto- 
matonof the world, willnotdeftroy it, till the loweft 
Motion therein has made one Revolution. 

For would it not even ina common Watchmaker 
(that has made a curious Watch for fome Gentleman or 
other, to fhew him the rarity of his Art) be great indif- 
cretion, and a moft imprudent aé, and argue alfo a dif- 
like of his own work, to pluck the faid Watch in pieces 
before every wheel therein had made one revolution at 
leaft > Nowthe Apogeum ¢ ifit move equally, as it hath 
hitherto done) will not perfect one Revolution under 
2cooo, years, whereof there is but one Quadrant yet 
fpent, and 1 5000, years are yet tocome. 

Befides, What reafon is there that God fhould refpe& 
the one Hemifphzre ofthe Earth, more than the other? 
For, take the Sun’s Apogeum now as it is, and the North 
Hemifphere of the Earth hatheight days more of the 
Sun’s company than the South Hemifphere hath (as is 
plain to every one’s Obfervation) for it is eight dayes 
more from the Vernal to the Autumnal Equinox, then 
itis from the Autumnal to the Vernal again ; which in- 
equality will be repaid to ourAnteeciin one Revolution 
of the Sun’s Apogeum: for 5000, years hence, both He 
mifphzres will equally enjoy the Sun’s illuminating pre- 
fence ; and 50c0, years afterthat, the Southern Hemi- 
{phzre willhave the eight fupernumerary dayes tranf- 
ferrd to them; and then at the period of the laft 5000. 
years, both Hemifphzres will be equilibrated again: 
Therefore, in all reafon,thofe Southern Inhabitants may 
expect, and we muft grant one Revolution of the Sun’s 
A pogaum, at lealt,(which is 1.5000. years) yet to come, ia 
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ballance our felicities in this world ; and who knows,but 
itmay be continued many more Revolutions? 

Thus much for the Macrocofm: Now what decay 
there is inthe Mzeroco/m, we mutt be both Parties and 
Judges;and how far our Modern Wits have outdone the 
Ancient Sages, the parallel ‘twixt the few Inventions of 
the one, and the rare Difcoveries of the other, will eafil 
determine. But the Learned Hackwell's Apology fhall be 
mine at prefent, for not treating any further of this Sab- 
ject; he having long fince perform’d that Task, tothe 
conviction of Prejudice it felf. 

Befides this Catholick one, there are other Remora’s 
yet inthe way, that have been acceflory hindrances to 
the advancement of Learning, and thatis, A diffidence 
and defperation of moft men(nay even of thofe of more 
difcerning faculties ) of ever reaching to any eminent 
Tnvention; and an inveterate conceit they are poflefs d 
with of the old Maxim, That Né/ diftum, qued non prites 
diéium : by which defpondency of mind, they have not 
onely ftifled the blofloming of the Tree of Knowledge 
in themfelves, but alfo have nipp’d the very Buds and 
Sproutings of itin others, by blazing about the old and 
sncomfortableAphorifm of our Hippocrates,of Nature's 
ob{curity, the Life's brevity, the Senfes fallacity,and the 
Judgement's infirmity. . | 

Had the winged Souls of our modern Hero’s been 
iime-twie’d with fuch ignoble conceptions as thefe , 
they had never flown up to thofe rare Inventions with 
whichthey have fo enrich’d our latter dayes; we had 
wanted the ufeful Inventions of Guns,Printing, Naviga- 
tion, Paper,and Sugar; we had wanted Decimal and 
Symbolical Arithmetick, the Analytical Algebra, the 
Magnetical Philofophy, the Logarithms, the Hydrar- 

gyral 
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gyral Experiments, the glorious Inventions of Dioptrick 
Glaffes, Wind-guns, and the Noble Boyle's Pneumatick 
Engine. . 

Nay, what ftrangers had we been at home,and within 
the circle of our own felves > We had yet never known 
the Mefenterical and Thoracical 1 afee,the Blood?s Cir- 
culation,the Lymphiduéts,and other admirable Curiofi- 
ties in this fabrick of our Selves, 

All which incomparable Inventions do not only foli- 
cite, but,me-thinks, fhould inflame our endeyours to at- 
tempt even Impoflibilities,and to make the world know 
There are not difficulties enough,in Philofophy,for a vi- 

orousand active Reafon: "Tis a Noble refolution to 
begin there where all the world has ended; andan He- 
roick attempt to falve thofe difficulties (which former 
Philofophers accounted smpoffibiletces ) though but in an 
Ingenious Hypothefis : And, certainly, there is no Truth 
fo abftrufe, nor fo far elevated out of our reach, but 
man's wit may raife Engines to Scale and Conquer it : 


Though Democritus his pit be never fo deep, yet by a 


long Sorztes of Obfervations, and chain of Dedutions, 
we may at laft fathom it, and catch hold of Truth that 
hath fo long fitt forlorn at bottom thereof. 


But thefe are Reaches that are beyond all thofe of the- 


Stagyrite’s Retinue, the Solutions of all thofe former 
Difficulties are referved for you (moft Noble Souls, 
the true Lovers of Free, and Experimental Philofophy) 
to gratifie Pofterity withall. 

You are the enlarged and Elaftical Souls ofthe world, 
who, removing all former rubbith, and prejudicial refi- 
ftances, domake way for the Springy Intelle@ to flye 
out into its defired Expanfion. When TI ferioufly con- 
template the freedom of your Spirits, the excellency of 

your 
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your Principles, the vaft reach of your Defigns, to une 
riddle all Nature ; me-thinks, you have done more 
than men already,and may be well placed in a rank Spe- 
cifically different from the reft of groveling Humanity. 
And this is the Age wherein all mens Souls are ina 
kind of fermentation, and the fpirit of Wifdom and 
Learning begins to mount and free it felf from thofe 
droffie and terrene Impediments wherewith it hath been 
fo long clogg’d, and from the infipid phlegm and Ca- 
put Mortuum of ufelefs Notions, in which it has endured 
{o violent and long a fixation. 

This is the Age wherein (me-thinks)Philofophy comes 
in with a Spring-tide; and the Peripateticks may as well 
hope to ftop the Current of the Tide, or (with Xerxes) 
to fetterthe Ocean, ashinder the overflowing of free 
Philofophy: Me-thinks, I fee how all the old Rubbifh 
muft be thrown away, and the rotten Buildings be over- 
thrown, and carried away with fo powerful an Inunda- 
tion. Thefe are the days that muft lay a new Foundati- 
on ofa more magnificent P hilofophy, never to‘be over- 
thrown : that will Empirically and Senfibly canvafs the 
Phenomena of Nature, deducing the Caufes of things 
from fuch Originals in Nature, as we obferve are pro- 
ducible by Art, and the infallible demontftration of Me: 
chanicks : and certainly,this isthe way, and no other; - 
to build’a true and permanent Philofophy : For Art, 
being the Imitation of Nature (or, Nature at Second- 
Hand) it is but a fenfible expreffion of Effects, depen- 
dent on the fame ( though more remote Caufes; ) and 
therefore the works of the one, muft prove the moft 
reafonable difcoveries of the other. And to {peak yet 
more clofe to the point, I think itis no Rhetorication to 
fay, That all things are Artificial s for Nature it felf is 

nothing 
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nothing elfe but the Artof God. Then, certainly, to 
find the various turnings, and myfterious procefs of this 
divine Art, in the management of this great Machine of 
the World, maft needs be the proper Office of onely 
the Experimental and Mechanical Philofopher. For the 
old Dogmatifts and Notional Speculators, that onely 
gaz d at the vifible effects and laft Refultances of things, 
underftood no more of Nature, than a rude Countrey- 
fellow does of the Internal Fabrick of a Watch, that 
onely fees the Index and Horary Circle, and perchance 
hears the Clock and Alarum ftrike in it: But he that will 
give a fatisfactory Account of thofe Phenomena,muft be 
an Artificer indeed, and one well skill’d in the Wheel- 
work and Internal Contrivance of fuch Anatomical 
Engines, | 
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